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SA PERLE See 
—Priceless in the Defense Effort 


In every plane being produced by “democracy’s arsenal,” from 20 to 


800 precision ball bearings, from this size up, assure dependable 





performance of the instruments. From priceless experience, 
New Departure knows. how to combine precision manufacture with 


quantity production to produce aviation bearings of 


New Departure 
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ForcEr MACHINE “PRIORITIES":.. MAKE 


PRESENT EQUIPMENT MORE PRODUCTIVE 


@ With your machine tools pushed to capacity, 
that statement may sound like a pretty large 
order. But if you haven't thoroughly analyzed 
your cutting oil needs recently you have a: good 
chance of saving machine time, of getting higher 
speeds and heavier cuts on these same machines 
with the right cutting oil. And it won't take a lot 
of time or money to find out. 

Just call in a Standard Oil Engineer. Let him 
see the type of work you are doing. Give him some 
of your production figures. When he has made his 
analysis he'll tell you frankly whether he thinks 
he can improve them or not. 

For example, a Detroit manufacturer asked 


one of these Engineers for help on a broaching 
operation. The Engineer’s recommendations were 
a slight change in the broach and the use of Acme 
Cutting Oil—a highly sulfurized mineral oil for 
severe work. The results were an increase in 
broach speed from 18 feet per minute to 20 feet 
and a 20% reduction in power needed to pull the 
broach. In addition there was a marked improve- 
ment in broach life and in finish. 

Call the local Standard Oil (Indiana) office or 
write 910 South Michigan Avenue, Chicago, Il. 
Just say you want a Standard Oil Engineer to 
analyze your cutting oil needs. 


Copr. 1941, Standard Oil Company 
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Marine type heat 
exchanger on Fair- 
banks Morse Diesel 
engine. 























































These two Atlas-Im- 
perial Diesels are 
equipped with YOUNG 
heavy - duty sectional 
type radiators. 


* More and more big name manufacturers of Diesel, gas and gasoline 
engines are turning to YOUNG for the practical solution to their 
cooling problems. Responsible for this trend is the ability of 
YOUNG-engineered units to meet the most exacting requirements 
of modern internal combustion engines. Whatever the installation, 
YOUNG can furnish a radiator or heat exchanger to fit your re- 
quirements. YOUNG engineers are thoroughly familiar with every 
phase of heat transfer. They take pride in tackling the toughest 
cooling problems. Why not consult them about yours? 


YOUNG RADIATOR COMPANY 
Racine, Wisconsin Dept. 211-H U. $. A. 


DISTRIBUTORS 


The Happy Co., Tulsa, Okla. H. R. Flournoy, Bell, Calif. 


High Efficisncy 
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Of SF Oils on Test... 


ne Proved Best 


this 


HE ETTCO TOOL CO. of Brooklyn, N. Y., tested 8 different 
inn oils to find the brand that would give them longest 
cutter life, highest spindle speed, finest finish, greatest output. 

Of the 8 brands tested, one stood out . .. TEXACO SULTEX 
CUTTING OIL. 

Texaco Sultex assures you of all of these benefits because it 
cools both the cutter and the work, thus preventing chip welding. 

The outstanding performance that has made Texaco preferred 
in the fields listed in the panel has also made it preferred by 
prominent machine tool operators everywhere. 

These Texaco users enjoy many benefits that can also be yours. 
A Texaco Engineer specializing in cutting coolants will gladly 
cooperate . . . just phone the nearest of more than 2300 Texaco 
distributing plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 

TUNE IN: "Treasury Hour—Millions for Defense." All-Star Radio 


ar 
Program. Every Wednesday Night, CBS. 9:00 E.D.T., 8:00 E.S.T.; 8:00 
C.D.T., 7:00 C.S.T.; 6:00: M.S.T.; 5:00 P.S.T. 
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THEY PREFER TEXACO 


¥* More locomotives and cars in the 
U.S. are lubricated with Texaco than 
with any other brand. 


¥% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


¥% More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


¥% More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


%& More Diesel horsepower on 
streamlined trains in the U. S. is lubri- 
cated with Texaco than with all other 
brands combined. 

a7 


ETTCO-EMRICK Tapping Attachments, 
Multiple Tapping Heads and Tapping Ma- 
chines (/eft) are precision made . . . Texaco 
Sultex Cutting Oil used throughout. 








TEXACO Cutting and Soluble Oils 
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Oil in U. S. Coal Reserves 
Adequate for 3000 Years 


Enough oil for 3000 years at the 


present rate of consumption could be | 
made from the three trillion tons of | 


U. S. coal reserves. A hydrogenation 


process developed by the U. S. Bureau | 
of Mines has been tested on 13 differ- | 
ent American coals, and has proved that | 
crude oils, similar to crude petroleum, | 


readily can be produced from all the 
coals tested. 


Total potential quantity of oil from | 
America’s coal amounts to about 3800- | 
reports. | 


billion 
From 


barrels, the 
high-volatile 


Bureau 
bituminous __ coal 


down to the poorer quality lignites, | 


yields of crude oil should range from 
168 to 78 gal. per ton of coal processed. 
Average yield from the total coal re- 
serve, however, is estimated at about 50 
gal. per ton, to include the quantities 


of coal used for fuel and power in the | 


processing plants. 

Costs of production are known to be 
considerably greater than the present 
cost of producing crude petroleum from 
oil fields. Several European countries, 
notably Germany, have been using 
hydrogenation and other processes com- 
mercially for a number of years under 
government subsidy, and are producing 
large quantities of oil products from 
coal. 
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New Set-Up for Lycoming Engine Production if 


With a substantial part of its original facilities now engaged in national 
defense production and with additional capacity under construction, 
Lycoming Division, Aviation Manufacturing Corp., at Williamsport, Pa., 
is following the pattern of the automotive industry. A leading activity is 
the making of nine-cylinder radial engines for advance training aircraft 
for both Army and Navy. Besides letting out sub-contracts to many small 
establishments in accordance with OPM philosophy of spreading work, 
Lycoming, itself, is also acting as sub-contractor in the manufacture of 
Curtiss propeller hubs. It’s an interesting and instructive story by Joseph 
Geschelin and another in his mosathly series of production articles now 
in its sixth year. 


Rocking Couples in Six-Cylinder 
Single-Sleeve-Valve Engines 26 


P. M. Heldt, Engineering Editor of AUTOMOTIVE INDUSTRIES, got started 
on this comprehensive analysis as the result of a discussion which flared 
up quite informally and more or less spontaneously at a recent gathering 
of automotive engineers. Mr. Heldt finds that there are such couples and 
that the firing order of the engine has a lot to do in determining how 
large they are. 


Lubri-Zol Has New Research 
and Testing Laboratory 30 


In an atmosphere free from industrial ado, way apart in the outskirts 
of Cleveland, the Lubri-Zol Corp. has built for itself a laboratory equipped 
with whatever is required for fundamental research in chemistry as it 
applies to the development of new additive products for lubricants. It is 
fitted out, too, with whatever is needed for mechanical testing to determine 
proper additives for different oils and for different types of service. Here 
is a description of this new laboratory and a full inventory of its equip- 
ment. 


Possible Substitutes for Nickel Steel 36 


What can the automobile engineer do when he cannot get the kind of 
nickel steel he has become accustomed to specify for this job or that? The 
American Iron and Steel Institute has put some hard thinking on the sub- 
ject and made recommendations as to available (perhaps) substitutes. 
Steel, molybdenum, nickel and vanadium producers all chipped in their 
ideas and the result, for the benefit of those chiefly concerned, is here 
summarized by the engineering editors of AUTOMOTIVE INDUSTRIES. 


And. Then Too. There Are the Regular Departments 


Take Production Lines, for example. It’s a page full, as usual, of pithy 
paragraphs about several things of interest to production men, engineers 
and, in fact, all others in the industry. There’s Men and Machines, with 
a new lot of new machines. attachments and items of production equip- 
ment. There’s What the Industry Is Doing, a record of the accomplish- 
ments of automotive manufacturers since our previous issue went to 
press. And, of course, there’s the News Section filled with late develop- 
ments, some of great importance, and all of great interest. 
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@ CINCINNATI No. 5-42 Duplex 
Hydro-Broach Machine. You may 
obtain a complete description by 
writing for catalog M-894. 
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UITE often, machine tools have the capacity to perform 
unusual operations . . . reaching beyond the commonplace 
run-of-mine job. Today, this trait is more worthy than ever, for 


production may often be attained by disregarding established 
procedure. 


Broaching machines, for example, ordinarily remove up to 5/32” 
stock. Greater amounts are usually within the field of other 
machines. Nevertheless, the equipment illustrated above — a 
CINCINNATI No. 10-66 Vertical Duplex Hydro-Broaching 
Machine—removes about four times as much as the conventional 
stock allewance while maintaining high production. 


This machine broaches the tang and two wrench slots 
on fuse bodies, removing about 5%” stock, at the rate of 
306 per hour. 


Two parts are held in each fixture. The total depth of cut is 
obtained progressively, transferring the part from one side of the 
fixture where it has been roughed to the other side of the fixture 
where it is finished. This arrangement produces one finished part 
each stroke of each ram (two parts per machine cycle). 


Perhaps many parts in your shop could be completed more rapidly 
by the broaching process. Our engineers will be glad to give you 
their recommendations. 






THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI GRINDERS INCORPORATED 


Manufacturers of 


Tool Room and Manufacturing Milling Machines 


Surface Broaching Machines 


Centertype Grinding Machines Cutter Sharpening Machines 


Centerless Grinding Machines Centerless Lapping Machines. 
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Mobilizing Men is One Thing. 
Materials and Machines. Another 


N By JAMES R. CUSTER 
ATIONAL defense is the task of today. The de- 
gree of its success depends upon the mobilization of 
materials, machines and men—the ,mobilization of 
materials and machines to produce modern equip- 
ment for land, sea and air warfare; the mobilization 
of men to use it. Everywhere from the Atlantic to 
the Pacific is this gigantic effort moving forward in 
a faster tempo from month to month and affecting 
millions of people in varying ways. 

It is well over one year since America started on 
this road, which must be built—step by step. Much 
has been accomplisded, yet even more remains ahead. 
We are beginning to emerge from the blue print stage, 
in transition to the next page, volume production of 
the finished products. 

Throughout all this undertaking, one fact is obvi- 
ous—that the industrial mobilization of materials and 
machines is far different than the military mobiliza- 
tion of men. In the latter case an official order and 
appeal are effective. In the former, they fall on deaf 
ears. Materials and machines respond to TOIL AND 
EXPERIENCE, and only from workers and manage- 
ment capable of giving them. There are no substi- 
tutes—no magic words. 

Then it is only natural that America has turned to 
its industrial leaders. Reorganizing the industrial ma- 
chinery to produce modern war equipment requires 
time and no amount of wishful pronouncement will 
achieve it overnight. A mushroom growth presents 
many pitfalls, some of which might be fatal. If we 
were late in starting, the concussions due to that fail- 
ure are not industry’s fault. “Witch hunting,” such 
as was injected in the recent aluminum investigation 
of a Congressional committee, certainly is not helpful. 

Instead of coordination and cooperation developing 
in Washington, rather conflict and confusion have be- 
come apparent. There is an example of the results 
of an abnormal growth. Government defense agencies 
have been expanded so rapidly that in some cases 
authority is inadequate, in others overlapping. 

In one of the latest conflicts to break into the open, 
the automobile industry has been placed in the posi- 
tion of receiving conflicting orders as to the amount 
of production curtailment for the 1942 model year 





August 1, 1941 





and how it is to be made applicable. And at the time 
when the industry is ready to start the 1942 prodypc- 
tion necessary for the adequate maintenance of Jr 
vitally needed highway motor transportation. if- 
ficult as the industrial reorganization is, Govern- 
ment defense officials from industry should have full 
authority and a free hand to get out the greatest 
possible production of armament and to control non- 
defense production. Complete reliance must be placed 
upon their decisions because they are best equipped 
to make them. 

Too much emphasis can not be placed upon the 
“change over” the automobile industry is undergoing 
to adjust itself to the defense manufacturing opera- 
tions. It is a radical change, the greatest in the in- 
dustry’s history. A change in yearly models is a 
trifle when compared to this switch in products from 
passenger cars and commercial trucks to aircraft en- 
gines, bombers and their parts, machine guns, anti- 
aircraft guns, gun mounts, airplane propellers, 28-ton 
tanks, shells, cartridge cases, torpedo tubes, military 
trucks, reconnaissance cars, and other equipment of 
highly specialized design. 

An instance of what happens when automobile 
plants are taken over for the manufacture of other 
products now exists at Buffalo. There the Chevrolet 
and Fisher Body plants have been closed to retool 
them for the production of aircraft engines. Auto- 
mobile engines were built at the Chevrolet plants. 
Thousands of workers are affected, most of whom 
have been laid off until operations are resumed early 
in 1942. They have been notified that “all present em- 
ployes will be given an opportunity to qualify for 
work at that time.” 

In his second quarterly report to the stockholders, 
Alfred P. Sloan, Jr., General Motors chairman, points 
to the limitations of the industry’s mass production 
methods and their inflexibility in applying them to the 
manufacture of military equipment. Of the $1,200,- 
000,000 in defense contracts assigned to General Mo- 
tors, he states that “due to the requirements for spe- 
icalized machinery, fully 75 per cent are outside the 
corporation’s normal activities; and 90 per cent are 
outside the normal area of production of the auto- 

(Turn to page 74, please) 
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By JOSEPH GESCHELIN 
OLLOWING the pattern of the industry under 





Kk 


present day conditions, the Lycoming Division, Avia- 


tion Manufacturing Corp., Williamsport, Pa., has 
devoted most of its productive capacity to national 
defense work. Major part of this program centers in 
the production of the Series R-680-E, nine-cylinder 
radial air-cooled engine of 300 hp. capacity for ad- 
vance training ships of the Army and Navy. 

In addition to the engine building activity, Lycom- 
ing also operates a contract shop, serving as a sub- 
contractor for organizations building aircraft engines 
and parts. Most important contribution along this 
line is the production of Curtiss propeller hubs. 

At the same time, the company is cooperating with 
the OPM philosophy of spreading work into the many 


for Lyecomin 


small establishments of the industry by farming out 
minor components of the radial engine among sub- 
contractors capable of meeting the exacting standards 
established for military aviation materiel. 

The total floor space set apart for national defense 
work amounts to something in excess of 125,000 sq. ft., 
is being augmented by additional plant facilities 
which were under construction when the writer vis- 






















(Circle) Huge horizontal 
Colonial broaching  ma- 
chine is employed _ for 
broaching operations on 
the Curtiss hub. One op- 
eration is that of spline 
broaching the hub; the 
other is broaching the 
blade sockets. 


(Left) Small horizontal engines 

are run-in on electrically-driven 

stands after assembly, prior to 
regular test schedule 
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EKngine Production 


ited the plant. The employment roll has risen to 2100 
people at the present writing. 

Despite the impact of the national defense program, 
Lycoming has been able to continue the manufacture 
of its well-known line of commercial airplane engines 
by concentrating production facilities in a small self- 
contained department some 42,000 sq. ft. in area. The 
current line of small four-cylinder horizontal air- 
cooled engines of 50 to 75 hp. capacity now has been 
augmented by the introduction of the new line of 
four- and six-cylinder horizontally-opposed air-cooled 
engines rated from 100 to 175 hp. Complete details of 
the mechanical features of these engines will be found 
in AUTOMOTIVE INDUSTRIES, March 15, 1941, pp. 
332-333. 


Meanwhile research and development are carried 
on apace in the corporation’s research division located 
in Detroit. Just as the motor companies have their 
proving grounds, Lycoming has its proving ground for 
the development of experimental engines, for tryout 
of production engines. For this purpose, they have a 
fine airport on the outskirts of town, provided with 
an ample hangar and facilities for mechanical work. 
Lycoming makes it a practice to purchase planes built 
by its various customers, is thus enabled to work out 
the best engine installations, tuning, and flight per- 
formance data on each make. Also of interest is the 
fact that employes have formed flying clubs centering 
at the airport, laying the groundwork for trained 
commercial and private flying personnel. 

Production set up for 
radial engines is entire- 
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production features 


commercial engine. At the 
left is the reaming operation 
on a Baker heavy duty drill. 
In the center is a Barnes 
Drill Co., drill press used for 
counterboring the top of the 
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barrel. At the extreme right, 
the barrels are honed on a 
Moline machine 
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Commercial (light plane) engine crankshaft bear- 
ings are ground to precision tolerances and fine 
finish on Norton grinders 


cutting machinery which have become so fa- 
miliar in similar plants during the past year. 
High-spotting some of these, we find—Potter 
& Johnston turret lathes, Warner & Swasey 
turret lathes, Gisholt Type L high production 
turret lathe, Ex-Cell-O thread grinders—a 
must in aircraft engine manufacture, Heald 
grinders, Norton and Landis external grind- 
ers, Bryant chucking grinders, a new horizon- 
tal Colonial broaching machine, Cincinnati 
Hydrotel milling machines, Cincinnati and 
Kearney and Trecker heavy duty milling ma- 
chines, Fellows gear shapers, etc. 

A better sampling of equipment and meth- 
ods will be found in studying the factory 
routings of a number of parts selected for 
this purpose. Too, we have provided an ex- 
cellent group of illustrations, marking a high- 
spotting of outstanding operations in every 
corner of the establishment. 


Radical Engine Department 

Let us first visualize the simple and effective 
layout of the machine shop. This is concen- 
trated in a single large area with a wide cen- 
tral aisle running longitudinally. Machine 
shop departments are laid out on each side 
“ of the central aisle with raw materials feeding 


side. Generally speaking, raw materials come 


ae o_o 
” gor wr in from a narrow outer aisle flanking each 


Roughing out the propeller hub profile 
on a Cincinnati Hydro-Tel miller. The 


master form 


with the automatic tracer 


may be seen at the right 
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in from the outer aisle while the 
finished parts progress to the center 
aisle, destined for the assembly de- 
partment at the extreme end. 

All component parts are inspected 
according to the exacting standards 
of the air services—are checked by 
Lycoming inspectors, by Army and 
Navy inspectors. Parts that clear 
these inspection stages then are 
checked into the “Bond” room, cor- 
responding to parts stock stores but 
subject to military supervision. 
Requisitions for material and parts 
required by the engine final assem- 


Weighing and balance drilling of mas- 

ter rods after machining. A Cincinnati- 

Bickford drill is used for balance drill- 
ing 





OPERATION AND EQUIPMENT 


SAW off tong hold 
Reciprocating hack saw 
DRILL *% hole through tong hold 
Lodge & Shipley lathe 
SAW up tong hold into two test bars 
Mill 
TURN test bars 
Lodge & Shipley lathe 
ROUGH DRILL and BORE crankshaft hole—rough TURN 
and face rear end—rough cone seat 
Bullard V-T-L 
Rough BORE and FACE front end 
Bullard V-T-L 
tough BORE blade barrels 
Warner & Swasey turret lathe 
Rough BORE and COUNTERBORE face and turn outside 
diameter, form outside contour on blade barrels 
._Bullard V-T-L 
Rough FORM between barrels 
Cincinnati Hydro-Tel mill 


NORMALIZE 

HEAT TREAT and quench 

DRAW 

SAW extra test bar when necessary 
MILL 


TURN extra test bar 
Lodge & Shipley lathe 
FINISH TURN and thread extra test bar 
Lodge & Shipley lathe 
FINISH TURN and thread test bar 
Lodge & Shipley lathe 
GRIND outside diameter of test bar 
Grinder 
GRIND out inclusions if necessary (test bar) 
3ench 
BORE for spline turn and face rear end for location and 
bore front end 
sullard V-T-L 
BROACH spline 
Colonial broach 
SCRIBE on hub, rough turn and face rear end, rough 
face and bore front end % deep 
Lodge & Shipley lathe 
BORE front end and form front cone seat and COUNTER- 
BORE 
Bullard V-T-L 
BORE and COUNTERBORE rear end and form rear cone 
seat 
Bullard V-T-L 
FILE end of splines, rough GRIND front and rear cone 
seats 


Bryant internal grinder 


location 
Lodge & Shipley lathe 





SEMI-FINISH TURN front and rear ends and face for 


Factory Routing — Propeller Hub 


OPERATION AND EQUIPMENT 
DRILL 3 (4) holes 3% deep from rear ends 
Cincinnati radial drill press 
DRILL and REAM 3 holes from front end 
Cincinnati radial drill press 
FINISH MACHINE barrels 
Bullard V-T-L 
TURN diameter front and rear (S-1,) 
Lodge & Shipley lathe 
FINISH MILL between barrels 
Cincinnati Hydro-Tel mill 
BROACH §& slots in each barrel 
Colonial broach 
FINISH FACE and TURN rear end. FINISH FACE front 
end and chamfer 
Lodge & Shipley lathe 
FINISH TURN 5.623 diameter and groove 
Lodge & Shipley lathe 
HAND POLISH 
Bench-Kellerflex 
GRIND 6% diameter in front end 
Bryant grinder 
MILL 214 radius between barrels 
Cincinnati vertical mill 
DRILL and TAP 6 holes in front, DRILL one hole 
Cincinnati radial drill press 
DRILL and TAP 6 holes in rear end, DRILL and REAM 
1 hole ‘ 
Cincinnati radial drill press 
FINISH cone seats 
Bryant internal grinder 
GRIND 5.3167 diameter in barrels 
Bryant internal grinder 
MILL threads, back off and MILL groove 
Lees Bradner mill 
POLISH bottom of barrels 
Kellerflex 
BURR 
Bench 
FILE ends of splines 
Bench 
INSPECT 
Bench 
MAGNAFLUX 
Magnaflux 
POLISH numbers 
Bench 
FILE radius on inside diameter of 8 slots in ends of each 
harrel 
Bench 
BALANCE 
FILE radius on outside diameter of barrel and on out- 
side diameter of 8 slots 
Bench 
FIN BALANCER (Army only) 
Bench 
CADMIUM PLATE and clean 
Cadmium tank 
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OPERATION AND EQUIPMENT 


CHUCK rough forging, DRILL 2.4845-2.4850 diameter hole, 
bore and REAM to 2.422-2.425 diameter through, turn 
outside diameter’ hub on front side, and face side of 
flange, face end hub 

No. 3A Warner & Swasey turret lathe 

CLAMP part with the rough side out in fixture, FACE 
end hub on rear side, TURN outside diameter of hub, 
and FACE side of flange forming radius in corner 

No. 3A Warner & Swasey turret lathe 

DRILL 1.3745-1.3755 diameter hole through, BORE and 
REAM, TURN outside diameter of hub on rear side, 
and face “‘I"’ section, FACE end of hub 

No. 4A Warner & Swasey turret lathe 

TURN outside diameter of hub on front side and face 
“I section, face end of hub, CHECK overall length of 

; hub diameter to 1.905-1.915 

No. 4A Warner & Swasey turret lathe 

DRILL S—0.9415-0.9420 diameter link pin holes through 
front fiange only, DRILL 8—0.9365-0.93870 diameter link 
pin holes through rear flange only 

24 in Cincinnati drill press 

ROUGH circular MILL link rod slot. MILL as far as 
possible at both ends of cut without cutting into fork 
at end of ‘I’ section, FINISH mill contour of large end, 
match 1.75 radius at both ends of cut at end of “IT” sec- 
tion 

No. 3 Cincinnati vertical mill 

ROUGH MILL channel and 30 deg. angle in the front side, 
forming 0.190 radius in corners, hold flange thickness to 
0.220-0.225, hold side wall thickness equal 

34-48 Cincinnati plain hydro miller with tracer 

ROUGH MILL channel in small end, blend with previous 

cut, hold side wall thicknesses equal 
3 KM Kearney & Trecker mill with 2-spindle vertical 
head 

ROUGH MILL side of “I” section, and halfway around 
small end, repeat operation on other side 

34-48 Cincinnati plain hydro with tracer 

ROUGH MILL link rod clearance on one side 

Cincinnati mill 
ROUGH MILL link rod clearance on one side 
Cincinnati Hydro-Tel mill 

ROUGH trinket MILL top and bottom of link rod slot at 
one side, hold outside edges of cut equi-distant from 
sides of link rod slot, ROUGH trinket MILL top and 
bottom of link rod slot at other side, hold outside edges 
of cut equi-distant from sides of link rod slot 

No. 3 Cincinnati vertical mill 

ROUGH MILL center of link rod slot at one side, blend 
with previous cut, at top and bottom of link rod slot, 
ROUGH MILL center of link rod slot at other side, 
blend with previous cut at top and bottom of link rod 
slot 

No. 3 Cincinnati vertical mill 
DRILL 0.375 diameter hole on centerline at 2.56 diameter 
24 in. Cincinnati drill press 

HEAT TREAT DRAW SAND BLAST 

GRIND spot for Brinell test 

BRINELL TEST ‘ 

BURR for locating as required Bench 

BORE and REAM to 2.4635-2.4660 diameter through, face 
end of hub on rear side, turn outside diameter of hub, 
and FACE side of flange forming 0.130 radius in corner, 
BORE groove to size, forming 0.03 radius diameter in 
corners and to 0.97 diameter from centerline 

No. 5A Warner & Swasey turret lathe 
FACE end of hub on front side, turn outside diameter of 
hub and face side of flange forming 0.130 radius in corner 
No. 3A Warner & Swasey turret lathe 
BORE and REAM to 1.354-1.356 diameter 
No. 4A Warner & Swasey turret lathe 
STRADDLE MILL both ends of hub on small end 
No. 2 Cincinnati horizontal mill 

FINISH TURN outside diameter hub on rear side and 
face edges of “I? section, forming radius in corner of 
hub 

No. 4A Warner & Swasey turret lathe 

FINISH TURN outside diameter of hub on front side and 
face edges of “I’’ section . 

No. 4A Warner & Swasey turret lathe 

FINISH GRIND rear end of hub 

Thompson surface grinder 
FINISH GRIND front end of hub 
Thompson surface grinder 

FINISH MiLL edges of channel from small end out to 
flange on large end, repeat operation on the rear side, 
blend cut with surface at small end 

34-48 Cincinnati plain hydro miller with tracer 








Factory Routing—Master Connecting Rod 


FINISH MILL side of “I’’ section, and halfway around 
small end 
34-48 Cincinnati plain hydro miller with tracer 
FINISH MILL channel and 30 deg. angle in the front side 
34-48 Cincinnati plain hydro miller with tracer. 
FINISH MILL channel in small end. Feed along edges 
toward small end, across end to other side, and back 
toward large end 
No. 3 KM Kearney & Trecker mill with 2-spindle 
vertical head 
FINISH GRIND end hub on front side, FINISH GRIND 
outside diameter hub and FINISH GRIND side of flange 
finish grind 2.4845-2.4850 diameter hole to size 
Bryant internal grinder with two wheel spindles 
FINISH GRIND outside diameter of hub to size, and 
finish grind side of flange 
Bryant internal grinder with two wheel spindles 
FINISH circular MILL link rod slot to 1.728-1.732 wide. 
MILL as far as possible at both ends of cut without 
cutting into fork at end of “IL” section 
No. 3 Cincinnati vertical mill 
FINISH trinket MILL top and bottom of link rod slot at 
one side, hold outside edges of cut equi-distant from 
sides of link rod slot, FINISH trinket MILL top and 
bottom of link rod slot at other side 
No. 3 Cincinnati vertical mill 
FINISH MILL center of link rod slot at one side. Blend 
with previous cut at top and bottom of link rod slot. 
Hold outside edges of cut equi-distant from sides of link 
rod slot. REMOVE part from fixture, put spacer ring 
on fixture. Clamp part, with front side up, in fixture. 
FINISH MILL center of link rod slot at other side 
No. 3 Cincinnati vertical mill 
FINISH GRIND 1.3745-1.3755 diameter hole to size 
Bryant internal grinder with 2 wheel spindles 
Core DRILL 8 link pin’holes in front flange and § link 
pin holes in rear flange to 29/32 diameter through, REAM 
holes to 0.910-0.915 diameter through 
24 in. Cincinnati drill press 
DRILL 8S No. 42 (0.0935) diameter holes 
Leland-Gifford single spindle drill press 
DRILL 4 “I’’ holes through front flange only, counterbore 
4 holes 0.33 diameter, 0.06 deep to size, rough tap four 
holes, finish tap four holes 
Leland-Gifford single spindle drill press 
DRILL No. 14 hole at 20 deg. plus 1 deg. minus 1 deg. 
angle, counterbore 0.265-0.275 diameter to depth shown 
Leland-Gifford single spindle drill press 
FINISH GRIND inside diameter of eight holes in front 
flange to size, FINISH GRIND inside diameter of eight 
holes in rear flange to size 
Bryant internal grinder 
FINISH GRIND front side of link rod slot, FINISH GRIND 
rear side of link rod slot Bench 
FORM 0.045-0.055 radius on front end of eight—0.9415- 
0.9420 diameter holes, form 0.010-0.020 radius on front 
end of eight 0.9365-0.9370 diameter holes 
24 in. Cincinnati drill press 
SPOTFACE eight link pin holes 
24 in. Cincinnati drill press 
POLISH contour of large and small ends, and sides of ‘‘I” 
section 
Polishing room, Kellerflex 
POLISH channels and edges of “I” section and radius 
at small end 
Polishing room, Kellerflex 
POLISH all radii and outside faces of large end 
Polishing room, Kellerflex 
GRIND clearance on two end link rod holes, and smooth 
out hub at end of radius 
Polishing room, special radius grinder 
POLISH hub inside faces, and radii of link rod slot 
Polishing room, Kellerflex 
BALANCING operation 
Smith balancing scales 
DRILL hole required 
24 in. Cincinnati drill press 
BURR Bench 


HAND TAP 4—0.3125-24 NF-3 holes, hand POLISH inside 


diameter of link pin, piston pin, and crankshaft holes 

Bench 

BUFF. Do not brush channels 
Polish room 

MAGNAFLUX 

INSPECT 3ench 

TINPLATE large end Tin bath 

INSPECT for tinplating only Bench 
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(Circle) One of a battery of the new heavy duty 

Model K Kearney & Trecker milling machines on 

the master rod line. Here may be seen the opera- 

tion of forming the master rod shank contour with 
two pieces at a time held in the fixture 


(Below) Lycoming radial aircraft engines are torn 
down completely for inspection after the routine 
test run. This shows the component parts laid out 
on the table ready for re-assembly after Army OK 


bly department are filled exclusively from the “Bond” 
room. Needless to say, this procedure safeguards the 
quality of every item that enters into an engine 
assembly. 

Among the parts fabricated in the machine shops 
are the following—cylinder barrels, crankshafts, cams, 
link rods, master rods, cylinder heads, rocker arms, 
pistons, front housings, crankcase, accessory housing, 
and ali gears. Certain small parts and accessory items 
are purchased from sub-contractors. These are sub- 
jected to the same inspection procedure before they 
are checked into the “Bond” room. 

Radial engine assembly follows 
conventional aircraft practice with 
a straight line assembly for the 
“green” assembly. A bank of twelve 
test cells are provided for the speci- 
fied test schedule, so arranged that 
one operator takes care of two cells 
from an isolated gallery connecting 
each bank. After completion of the 
test schedule, the engines go back 
to the assembly department for tear- 
down, degreasing and cleaning, fol- 


Close-up of the work station of one of the 

new Ex-Cell-O thread grinders, producing 

the thread on the end of the radial engine 
crankshaft 
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lowed by a 100 per cent detail inspec- 
tion of each individual part. 

After the tear-down inspection, ac- 
cepted units are re-assembled on another line, and 
certified for shipment by Army or Navy inspectors, 
depending upon their destination. 

Apart from the mechanical inspection devices and 
gages of various kinds, all of the highly stressed major 
components also are subjected to the now well-known 
Magnaflux test to assure freedom from minute im- 
perfections which might develep foci for incipient 
fatigue failure. Among the parts which must pass the 
Magnaflux test are—rocker arms, crankshafts, cams, 
and piston pins. 

Coming to the actual details of some of the major 
operations, we refer you to the routings of the crank- 
shaft, crankcase and master rod, condensed in tabular 
form in the interest of space economy. These routings 








(Above) Gisholt Type L high production turret 
luthe rough boring the cam ring 


(Right) One of the new Fellows gear shapers cut- 
ting the internal gear teeth of the cam ring 


(Below) Magnaflux machine is used for checking 
many items going into the radial engine. This 
view shows the testing of bearing shells 



































are self-explanatory and require 
no further comment. 

The lobed cam ring is an inter- 
esting part to produce, although 
it requires relatively few opera- 
tional steps. It starts as a rough 
alloy steel forging, sand-blasted 
before going to the Gisholt high 
production turret lathe, where the 
I.D. is rough-bored to establish 
the location for the milling of the 
lobes. The lobes are milled to 
form on a No. 3 Cincinnati verti- 
cal mill, then copper plated. Lobes 
now are rough ground on a Cin- 
cinnati cam grinder, washed and 
carburized. 


Next follow two Warner & Swasey opera- 
tions—rough turning the sides of lobes, 
face boring, forming a recess; rough facing 
the back side of the bore and undercutting. 
The cams then go to heat treat, followed 
by sand blasting in a Pangborn booth. The 
previous roughing operations on the W & S 
lathes are finished in analagous steps on 
another group of W & S lathes. 

Gear teeth now are cut on Fellows gear 
shapers, and a series of 20 holes drilled 
and countersunk on an Avey drill. The 
final operation is that of surface grinding 
one side on a Pratt & Whitney surface 
grinder, burring the gear teeth, holes, and 
the I.D. 


Automotive Industries 

















The master rod is an excellent example of the spe- 
cialized metal cutting operations required in aircraft 
engine practice. For the preparatory facing, turning, 
and boring operations, the forgings are routed over 
four different set-ups in Warner & Swasey turret 
lathes—chucking in special jaws on the first machine, 
held in fixtures for the other three stages. Held in a 
jig, the rod then is drilled for the eight link rod holes 
on a 24 in. Cincinnati drill press, taking first the holes 
in the front flange, then reversing the jig and drilling 
the rear flange. 

Next are a series of milling machine operations on 
plain milling machines, milling machines with tracer 
attachments, and Cincinnati Hydrotel mills, which in 
successive steps produce the final forms and contours 
of the finished rod. In all the rod requires a total of 
60 individual steps from the rough forging to the fin- 



























ished state. A summary of these opera- 
tions will be found on the routing repro- 
duced elsewhere. 

To indicate the general scheme of mill- 
ing operations on the master rod, we 
have selected at random one of the steps 
on a 34-48 Cincinnati plain Hydromatic 
miller with tracer attachment. The op- 
eration—the 30th in the sequence—is that 
of finish-milling the side of the “I” sec- 
tion and half way around the small end 
of the rod. A rod is clamped in the first 
of two fixtures with the front side toward 
the front of the machine. The operation 
then is started. While this is taking place, 
another rod is clamped in the second fix- 
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ture and the same operation is repeated. As each cut 
is completed, first the first rod, then the second rod, 1s 
removed from the fixture and reversed in position so 
that the opposite side is milled. 

That is about the pattern of individual milling op- 
erations, since the rod is symmetrical and takes the 
same procedure from side to side and end to end. 

Balance weighing procedure on the master rod 
is a rather interesting operation, greatly simplified 
through experience. The job is done in the polishing 
room, using Smith balancing scales. The rod is placed 
on one side of the scale and is balanced by two stand- 
ard weights—one marked “6.080,” the other ‘0.13”— 
in the other pan. The pointer dial deflection deter- 
mines the amount of weight to be removed. 

After weighing, the rod is clamped in a drilling jig 
with the rear side out, on a Cincinnati drill press, and 
one of four drill sizes is used, depending upon amount 
of excess weight to be removed. The drilled rod then 
is weighed again to assure the accuracy of the opera- 
tion. 

In Lycoming practice, various determining opera- 
tions on the cylinder head and barrel 
are completed after the two parts 
have been assembled. For assembly 
the head is heated in an oven held at 
a temperature of 600 to 650 deg. Fahr. 
The valve seats and spark plug bush- 
ings are pressed in first, then the 
cylinder barrel is screwed home. This 
is followed by pressing-in of the in- 
take and exhaust valve guides and 


(Left) Close-up of the tooling of the two-spindle 

Potter & Johnston 5-D2L automatic turret lathe set 

up for boring, turning and facing the cylinder barrel 
in two chuckings 


(Below) One of the radial engine crankshaft grind- 
ing operations on the Landis grinder. Norton grind- 
ers also are employed on this part 












Rough turning bearings and 
counterweight of the radial en- 
gine crankshaft on a Fay auto- 


two bushings. The 


assembly is water 











matic lathe tested with hot 
water at a pressure 
of 450 psi. Now 
comes the special 
machining operations. First is the drilling 
of 8 flange holes in the barrel, then the mill- 
ing of flats on both sides, burring, and fi- 
nally degreasing in a Detrex machine prep- 
aratory to spraying with a special enamel. 
Spark plug holes are spot-faced and tapped 
on a Bakewell tapper, dowel holes are drilled 
in the spark plug bushings, flange holes back 
spot-faced on a Heald grinder with a special 
fixture. The rocker box face is finish-milled 
on a Cincinnati milling machine, the cylinder, 
bore is finish-honed on a Moline machine fit- 








Factory Routing Commercial Engine Crankease (Right Hand) 


OPERATION AND EQUIPMENT 


CLEAN sand from inside block 
PAINT inside of block 
Booth 
MILL contact face 
Cincinnati mill 
MILL cylinder contact face 
Cincinnati mill 
DRILL contact face 
Baush drill 
REAM locator holes 
FINISH MILL contact faces and head 
Milwaukee mill (Kearney & Trecker) 
Rough and finish BORE barrel 
Moline Hole Hog 
MILL cover side 
Cincinnati mill 
MILL rear end 
Cincinnati mill 
MILL oil sump side 
Cincinnati mill 
STRADDLE MILL main bearings 
Cincinnati mill 
CORE DRILL cam holes for clearance 
Rough and semi-finish BORE crank and cam holes rough 
BORE front end 
DRILL tappet holes 
Baush drill 
COUNTERBORE and open up clearance hole spotface 
bolt bosses in the clear and COUNTERSINK 
COUNTERBORE and CORE DRILL bolt holes 
End REAM tappet holes 
CHECK head clearance for tappets, HAND REAM 4 tap- 
pet holes 
3ench 
DRILL cylinder head holes 
Natco multi-drill 
DRILL cover side 
Baush drill 
DRILL sump holes 
Baush drill 
DRILL rear end 
Natco multi-drill 
TAP cover holes, oil pan side rear end and contact face 
Carlten radial drill 
DRILL drain back hole 
BORE, COUNTERSINK, and REAM oil 
breather hole 
American radial drill 
DRILL 7/64 hole across breather hole 
3ench 
DRILL angular holes in cam bore and form crank to 
dam 
Carlton radial drill 


sauge and 


OPERATION AND EQUIPMENT 
CUT. bearing lock slots in crank and cam bore 
Carlton radial drill 
MILL oil seal slots 
Milwaukee mill 
Back SPOTFACE cylinder head holes 
Aurora drill 
GRIND tool ciearance on boss below barrel 
Bench : 
REAM barrels 
Foote-Burt drilling machine 
BREAK CORNERS of bottom of barrel with hand tool 
Bench 
COUNTERBORE and BEVEL for cylinder head 
Barnes Drill Co. drill 
SERRATE top with hand tool 
Bench 
LAP barrels 
Moline Hole Hog 
ASSEMBLE cases and line ream crank and cam bores 
and front end 
Rockford horizontal drill 
Rough and finish BORE oil seal diameter and CHAMFER, 
finish FACE front crank bore and thrust on rear 
Aurora drill 
DRILL and REAM 2 dowel holes in rear end, DRILL oil 
hole 
Carlton radial drill 
GRIND and blend assembly for enamel, check nut clear 
3ench 
DRILL 2 angular oil holes in front end 
Bench 
STAMP and dis-assemble 
Bench 
DRILL 2 oil hole extensions 
Aurora 
FILE and SCRAPE all sharp corners 
Bench 
MILL first thrust bearing 
Milwaukee mill 
MILL second thrust bearing 
Milwaukee mill 
CHAMFER thrust bearing and grind clearance 
Bench 
DRILL and COUNTERDRILL and tap long ol hole 
American radial drill 
DRILL 3/16 angular oil hole 
Carlton 
GRIND counterweight clearance 
HAND TAP 6 holes and gauge one 
PAINT and bake enamel 
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ted with Micromatic hones. Exhaust 
and intake valve guides are reamed, 
then the valves are ground in Hall 
valve seat grinding machines. 
Following the machining opera- 
tions, the assembly is washed and 
is subjected to a variety of bench 
operations to remove excess paint, 
drive dowels and studs, hand ream 
rocker pin holes, hand tap spark 
plug holes, face rocker boxes, ete. 
The assembly is again washed, in- 
spected 100 per cent for acceptance. 
Of interest to production men is 
the set-up and tooling for machining 
the cylinder barrel on a Potter & 
Johnston two - spindle automatic 


aw : cae lie Commercial engine crankshaft rod bearings are turned on 
chucking and turning machine. We Wickes crankshaft lathes—one taking the No. 1 and 4, the 


other taking No. 2 and 5 








OPERATION AND EQUIPMENT 


MILL to length 
Cincinnati Duplex Hfydro mill 
MILL pin to length 
Cincinnati Duplex Hydro mill 
STRADDLE MILL both ends of counterweight 
Cincinnati Duplex Hydro mill 
Center DRILL both ends 
24 in. Cincinnati single spindle drill 
ROUGH TURN bearings and counterweight radius 
Fay automatic lathe 
GRIND one end bearing for location to 2.125 diameter 
Norton external grinder 
ROUGH GRIND cam ring bearing 
Landis grinder 
ROUGH MILL both sides of counterweight 
24 in. Cincinnati duplex automatic mill 
ROUGH MILL both sides of crank cheek 
24 in. Cincinnati duplex automatic mill 
Semi-finish TURN crank pin. Drill ‘“‘H” 9.266 diameter 
hole. Rough and finish REAM % radius 
No. 4 Warner & Swasey 
DRILL rough, and finish REAM and form thread seat in 
rear side 
No. 3A Warner & Swasey 
DRILL, BORE, rough and finish REAM front side. True 
up center on crank pin end 
No. 3A Warner & Swasey 
American lathe 
Semi-finish TURN bearings to grinding size 
Fay automatic lathe 
FINISH MILL both sides of counterweight 
24 in. Cincinnati hydro duvlex mill 
FINISH MILL both sides of crank cheek 
24 in. Cincinnati duplex automatic mill 
FINISH MILL 25 deg. angle and radius over top 
Cincinnati hydro duplex mill 
FINISH MILL 30 deg. flat 
36 in. Cincinnati duplex mill 
DRILL 37 deg. angle hole 
24 in. Cincinnati single spindle drill 
FINISH MILL rear end of counterweight 
Cincinnati hydro mill 


turned on turret lathe 

Cincinnati duplex mill 

WASH 

LAP 2 center on small end 
Bench 

GRIND crank cheek and 1/16 radius in bearing collar 
Norton grinder 

GRIND main bearing 
Landis grinder 

GRIND thrust bearing 
Landis grinder 

CUT internal thread 
Hall planetary mill 

GRIND cam ring bearing 
Norton grinder 





FINISH MILL rear of crank cheek to meet finish diameter 


Factory Routing Radial Engine Crankshaft 


OPERATION AND EQUIPMENT 
GRIND propeller hub bearing 
Landis grinder 
Relief GRIND propeller bearing 
Norton grinder 
GRIND propeller hub nut bearing, and 2.057 thread bearing 
Landis grinder 
Finish GRIND 115/16 diameter 
Norton grinder 
Rough GRIND crank pin 
DRILL lightening hole in crankpin 
24 in. Cincinnati drill press 
FORM radius and ream lightening hole in crankpin 
24 in. Cincinnati drill press 
CHAMFER lightening hole in crankpin 45 deg. Chamfer 
lightening hole in crankpin 30 deg. 
24 in. Cincinnati drill press 
WASH 
CUT and POLISH chamfer 
GRIND crankpin bearing and ream crankshaft bearing— 
grind undercut 
Landis external grinder 
GRIND short end to length and FILE chamfer 
Cincinnati external grinder 
DRILL 1 hole, drill, REAM and COUNTERSINK 3 holes, 
drill, double counterbore, and tap 1 hole 
24 in. Cincinnati single spindle drill press 
DRILL 8 cotter key holes 
24 in. Cincinnati single spindle drill press 
Rough and finish CUT spline, BURR splines, and CHAM. 
FER sides 
Gould & Eberhardt hobbing machine 
WASH 
CUT .13 undercut and chamber 
GRIND bearing retainer nut thread, GRIND center thread 
Ex-Cell-O thread grinder 
GRIND propeller nut thread 
No. 35 Ex-Cell-O thread grinder 
BACK OFF incomplete thread of propeller nut thread 
No. 35 Ex-Cell-O thread grinder 
MILL keyway 
Kent Owen hand mill 
MILL pinch bolt groove 
Kent Owen hand mill 
WASH 
BURR, CLEAN, polish GRIND, tool marks from oil seal 
hole on crank pin end, mount tube in pin end, GRIND 
lightening hole and polish 7% clamp bolt groove, FINISH 
CUT seats for oil seal 
Bench—Kellerflex 
LAP crankpin bearing to fit bushing 
Cincinnati grinder 
POLISH all over 
MAGNAFLUX inspect 
Bench 
WASH 
INSPECT 
Bench 
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direct attention, particularly, to the rigidity of the 
equipment, its flexibility of operation, and the ability 
to handle the entire series of operations from the 
rough forging to the finish-machined stage in the one 
machine. Finning and threading are separate opera- 
tions on other types of equipment, as is customary. 

The machine is equipped with an extremely rigid 
type of overhead pilot in the form of a large diameter, 
centrally located, hardened ‘and ground steel bar 
mounted on the headstock which enters bushings of 
like material in the holders on the individual turret 
faces. This construction effectually ties the headstock 
and turret units together while all heavy cuts are be- 
ing taken. 

The tooling for the first or internal operation is 
mounted on the turret in alignment with the rear 
spindle, while those tools needed for the second or 
external operation are in alignment with the front 
spindle. The two holdings (one on each subject) are 
performed simultaneously. A three-jaw air chuck is 
used on the rear spindle, while an air-operated fixture 


(Top) Bryant internal grinder—finish- 
grinding eight link rod holes in front and 
rear flanges in two settings 


(Circle) Heald internal grinder set up for 
grinding the I.D. of the cylinder barrel 


(Left) Finishing the Curtiss hub blade 

barrels on one of a battery of Bullard 

V-T-L machines—boring, counterboring, 
turning O.D., forming contour, etc. 
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OPERATION AND EQUIPMENT 
Rough and finish FACE bore 14.752 diameter to 14.735- 
14.749 diameter. Finish bore 10.980-19-980 diameter and 
form radius in front side, rough bore bearing hole 
No. 3A Warner & Swasey 
Rough and finish FACE flange and impeller seat and bore 
No. 3A Warner & Swasey 
DRILL and REAM oil feed hole 
American Radial drill 
tough and finish BORE and FACE cylinder pads 
No. 3A Warner & Swasey 
DRILL accessory drive side, (8) 25/64 holes and (11) 5/16 
holes 
Baush multiple drill 
DRILL thrust housing side holes 
Baush multiple drill 
COUNTERBORE 11 holes on accessory side, and 21 holes 
on thrust bearing housing side, COUNTERBORE 29/64 
holes and BURR 
Leland-Gifford single spindle dri'l 
SPOTFACE (8) 25/64 holes to 15/16 diameter 
Leland-Gifford single spindle drill 
DRILL 11/32 angular oil hole in pressure line 
American Radial drill 
MILL oil sump pad 
Cincinnati horizontal mill 
MILL breather pipe pad 
Cincinnati horizontal mill 
DRILL 72 cylinder stud holes 
Cincinnati- Bickford drill 
COUNTERBORE 72 cylinder stud holes 
24 in. Cincinnati-Bickford drill 
DRILL, COUNTERBORE, and TAP 4 holes in oil sump, 
DRILL, COUNTERBORE, and TAP 2 holes in breather 
pad, DRILL 1% hole in breather pad. DRILL 1 cored 
hole, %. diameter in oil sump. DRILL, COUNTERBORE, 
SPOTFACE, and TAP (2) %-13 lifting eye holes 
Cincinnati radial drill 





Factory Routing — Radial Engine Crankease 


OPERATION AND EQUIPMENT 
COUNTERBORE 1 cored outlet hole in accessory housing 
side 
Leland-Gifford single spindle drill 
BORE 9 intake pipe holes 
24 in. Cincinnati single spindle drill 
TAP 9 intake pipe holes 
24 in. Cincinnati single spindle drill 
DRILL vent holes 
Bench 
DRILL No. 22 angular oil holes for front bearing plate 
American radial drill 
DRILL ¥% in. hole 
Leland-Gifford single spindle drill 
BURR, CLEAN, and POLISH 
Bench 
TAP thrust housing side (23) holes, TAP accessory hous- 
ing side (11) holes 
Bakewell tapping machine 
Machine TAP cylinder base stud holes 
Leland-Giffofrd tapping machine 
WASH 
Finish HAND TAP 63 holes 
Bench 
FINISH BORE diameter finish face front end, counterbore 
diameter and burr. Finish bore bearing hole 
No. 3A Warner & Swasey 
REFACE impeller seat and remove burrs 
No. 3A Warner & Swasey 
COUNTERSINK holes front and rear face, BURR outside 
diameter of faces, HAND POLISH scratches 
WASH 
INSPECT 
BENCH 
DEGREASE 
PAINT prime coat 
PAINT three coats enamel 








is employed for the second holding on the front 
spindle. 

The Curtiss propeller hub marks another of the 
typical aircraft jobs in which a relatively large and 
heavy drop forging is progressively whittled down to 
a light, meticulously finished part, held to extremely 
fine limits as to size and surface finish. This part 
requires a total of 53 individual handlings which are 
shown in detail on the routing. One of the interesting 
features of the set-up is the Cincinnati Hydrotel mill- 
ing machine used to form the contours between the 
barrels. Another outstanding piece of equipment is 
the huge horizontal Colonial broaching machine tooled 
for broaching the splines. 


Commercial Engine Department 

The operation of the commercial engine department 
exemplifies practices consistent with the requirements 
of national defense. In the first place, all of the ac- 
tivity has been concentrated in a relatively small area 
isolated from the radial engine departments. What 
is even more important at the moment is that Lycom- 
ing has found it feasible to utilize the old machinery 
on hand, thus making it possible to set up the produc- 
tion department without delay and without drawing 
upon new equipment so urgently needed for national 
defense. 

Up to the present writing, Lycoming concentrated 
on the manufacture of its original line of small 
4-cylinder engines. However, by the time this article 


August 1, 194] 


is off the press, Lycoming will be in production on its 
new line of four- and six-cylinder engines mentioned 
earlier. The new engines have individual steel cylin- 
der barrels with shrunk-on aluminum cylinder heads, 
following the same practice as is found on the radial 
engines. This is in striking contrast to the design of 
the small engine, which is made up of two major 
crankease sections, each one with two cylinders cast 
integrally. 

These differences in basic structural design cannot 
be overemphasized when it is considered that the 
major elements of both the current line and the new 
line have been tooled for machining over the same 
equipment. Although this in itself is an important 
accomplishment, it is still more impressive to find that 
the new tooling and fixtures designed for the existing 
machines have been so arranged as to accommodate 
similar operations for the entire line of commercial 
engines. 

It will be recognized that this principle of inter- 
changeability of work holding fixtures and tooling 
marks a major step in furthering an economical han- 
dling of multiple-lot production problems. 

Much to our regret the new tooling was not ready 
for installation at the time the writer visited Wil- 
liamsport. For this reason, we shall have to confine 
ourselves to the material available on the manufacture 
of the small four-cylinder engine. However, the rout- 
ing of the cylinder-crankcase assembly is quite typical 

(Turn to page 48, please) 
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Roeking Couples in 6-Cylinder 


Sleeve motion always 
produces a rocking 
couple. but the 























Fig. 1—Diagram of inertia forces on the 
sleeves of a six-cylinder single-sleeve-valve 
engine with firing order 1-2-4-6-5-3 


A By P. M. HELDT 
T A recent gathering of automobile engineers the 


question was raised whether or not a rocking couple 
is produced by the reciprocating motiens of the sleeves 
in a six-cylinder, single-sleeve-valve engine. The gen- 
eral impression has been that there is such a couple, 
but one man argued that the effect was similar to that 
produced by two three-throw 120-deg. crankshafts con- 
nected end to end. Each of these crankshafts with its 
crank train will produce a longitudinal rocking couple, 
but these two couples, he. held, would cancel out.—En- 
gines with single-sleeve valves have been used in auto- 
mobiles and motorcycles in the past, and they are now 
being used for aircraft by one firm in England. 

In an engine of the type under discussion, each 
sleeve is moved up and down directly by a small crank, 
and its up-and-down motion (or motion in the direc- 
ticn of the cylinder axis) therefore, can be correctly 
represented by a double sine curve (Fig. 1). The 
inertia forces due to the acceleration and deceleration 
of the sleeves also can be represented by such a curve. 
In order to prove that there is a rocking couple due to 
the motion of the sleeves, it is only necessary to show 
that at some arbitrary position of the valve shaft there 
is a couple on the engine block due to the forces on 
the sleeves, and that at some other position of the valve 
shaft (180 deg. from the former, for instance), there 
is a couple of opposite hand on the block. 

Before the investigation of the subject is carried 
very far, it is discovered that the couple produced 
depends on the firing order used. There are eight pos- 
sible firing orders for six-cylinder in-line engines, as 
follows: 

Table 1 Six-Cylinder Firing Orders 


hs i it ap (5) 1-2-4-6-5-3 
(2) 1-3-5-6-4-2 (6) 1-2-3-6-5-4 


(3) 1-4-2-6-3-5 (7) 1-5-4-6-2-3 
(4) 1-4-5-6-3-2 (8) 1-5-3-6-2-4 
The phase angle between sleeves in cylinders that 
succeed one another in the firing order is equal to 


60 deg. It will be seen that with each of the eight 
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latter is less than 

half as large with 

some firing orders 
as with others 


firing orders cylinder No. 6 follows cylinder No. 1 at 
three intervals of 60 deg., hence the phase angle be- 
tween sleeves 1 and 6 is always 180 deg. or half a 
cycle. In other words, when the sleeve in cylinder 1 
is at the top of its stroke, that in cylinder 6 is always 
at the bottom of the stroke, no matter what firing order 
is used. Since the inertia force on the sleeve when at 
the top of the stroke is upward, and when at the bot- 
tom of the stroke, it is downward, it follows that these 
two sleeves by themselves produce a couple. The couple 
produced, moreover, is a rocking couple, for after half 
a turn of the valve shaft the force on sleeve 1 is down- 
ward and that on sleeve 6 upward, so that the couple 
is reversed. 

Of course, in addition to sleeves 1 and 6 there are 
four others, which also are either accelerating or de- 
celerating and, therefore, subjected to inertia forces; 
these forces react on the engine block at different dis- 
tances from the center; they also create couples, and 
it is conceivable that these couples might neutralize 
that due to sleeves 1 and 6. These four sleeves differ 
in phase from sleeve 1 by 60 deg. and 120 deg., two 
of them leading sleeve 1 by these angles and two lag- 
ging behind it. At + 60 deg., + 120 deg., — 60 deg. 











Fig. 2—Diagram showing reactions on cyl- 

inder block due to sleeve inertia when sleeve 

in cylinder 1 is at the top of its stroke (zero 
valve-shaft angle) 
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single Sleeve Valve Engines 


and — 120 deg. the inertia force on each sleeve is 
equal to one-half its maximum value. At + 60 deg. 
and — 60 deg. it is in the same direction as that due 
to sleeve 1 (which is at 0 deg.), and if sleeves 2 and 3 
are in these two positions, as they will be with firing 
orders (2) and (5), then when the force on sleeve 1 
is at its maximum in a given direction, the forces on 
sleeves 2 and 3 will be at one-half maximum in the 
same direction, and all three create couples of the same 
hand (see Fig. 2). Consequently, these firing orders 
give the maximum total couple. 

If, on the other hand, cylinders 2 and 3, respectively, 
lead and follow cylinder 1 by 120 deg. in the firing 
order, as they do with firing orders (3) and (8), then 
when the force on sleeve 1 is upward and at its maxi- 
mum, the forces on sleeves 2 and 3 will be downward 
and equal to one-half their maximum value (Fig. 3). 
In that case the moments due to sleeves 2 and 3 are 
of opposite hand to that due to sleeve 1. The forces 
due to sleeves 2 and 3 are each equal to one-half that 
due to sleeve 1, but the latter acts on a longer lever 











Fig. 3—Reactions on cylinder block at zero 
valve-shaft angle with firing order 1-4-2-6-3-5 


arm than either of the former, and the moments due 
to sleeves 2 and 3, therefore, do not cancel out that 
due to sleeve 1. 

The values of the couples depend, of course, on the 
lengths of the lever arms at which the forces act. 
These forces act at the centers of the various cylinders, 
and we will assume that all cylinders are equally spaced 
(which makes for simplicity and does not introduce 
any material error even if the two middle cylinders 
are spaced slightly farther apart, as is usually the 
case). Then, if we designate the cylinder spacing by a, 
the force due to sleeve 1 acts on a lever arm of length 
2.5 a (measured from the center of the engine), that 
on sleeve 2, on a lever arm equal to 1.5 a, and that 
due to sleeve 3, on a lever arm equal to 0.5 a. The 
couple due to the forces on sleeves 1 and 6 then is 
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equal to 5 a F, where F is the maximum force on any 
one sleeve; that due to forces on sleeves 2 and 5 is 
equal to 1.5 a F, and that due to forces on sleeves 3 
and 4, to 0.5 a F. These latter two couples are in op- 
position to the couple due to sleeves 1 and 6, but as 
their sum is only 2 a F, they do not cancel that due 
to sleeves 1 and 6, which is equal to 5 a F, the remain- 
ing couple being 3 a F. This applies to engines with 
firing orders (3) and (8). With firing orders (2) 
and (5), when the couple due to sleeves 1 and 6 is 
at its maximum in one direction, couples due to the 
other four sleeves are in the same direction, and all 
couples add together, making the total equal to 7 a F. 
With the remaining four firing orders, forces due 
to sleeves 2 and 3 are opposite in direction when that 
due to sleeve 1 is at its maximum, as is also the case 
with the forces due to sleeves 4 and 5, respectively. 
This means that while the couple due to one pair of 
these forces is of the same hand as that due to sleeves 
1 and 6, that due to the other pair is of opposite hand, 
and the total couple, therefore, has a value inter- 
mediate between those found for firing orders (2) 
and (5) on the one hand and (3) and (8) on the other. 
It has thus been shown that in a six-cylinder in-line 
single-sleeve-valve engine there is always a rocking 
couple due to the motion of the sleeves, and that for 
the point of the cycle for which the investigation was 
carried through (sleeve 1 at the top end of its stroke), 
the value of the couple varies widely with the firing 
order. This point of the sleeve-motion cycle was chosen 
arbitrarily, and we have no assurance that—with any 
given firing order—the couple is at its maximum 
value when the valve shaft is in this position. As a 
matter of fact, it is not with any of the possible firing 
orders. If it should be decided “to do something” to 
eliminate the couple thus created, it is necessary te 
determine its maximum value for the particular firing 
order chosen, and also the angle of the valve shaft at 
which it occurs. These calculations, of course, must 
be carried through separately for each firing order. 
We will carry it through first for firing order (5), 
which is the one now being used in practically all six- 
cylinder engines with poppet valves (for the reason 
that it minimizes trouble from torsional vibration). 
When the sleeve in cylinder 1 is at the top of its 
stroke, the valve-shaft angle is considered to be zero. 
Now assume the valve shaft to make an angle ¢ with 
that position, in which case the couple due to the 
inertia forces on sleeves 1 and 6 is 5 a F cos 6. That 
due to inertia forces on sleeves 2 and 5 is 3a F cos (4 
— 60 deg.), and that due to the inertia forces on sleeves 
3 and 4, a F cos (6 + 60 deg.). Consequently, the 
value of the total couple due to all six sleeves is 
C =a F (5cos 6+ 3 cos (¢ — 60 deg.)) + cos (4 
+ 60 deg.) 
By now substituting for the expressions cos (¢ — 60 
deg.) and cos (¢ + 60 deg.) their equivalents, we get 














Fig. 4—Showing magnitudes of forces on 
sleeves 1, 2, and 3 when the rocking couple 
is at its maximum value with firing order 


1-2-4-6-5-3 


C = aF [5 cos 6 + 8 (cos 6 cos 60 deg. + sin @ sin 
60 deg.) + cos 6 cos 60 deg. — sin @ sin 
60 deg. | 
= aF (5 cos 6 + 4 cos 6 cos 60 deg. + 2 sin @ sin 
60 deg.) 
and since cos 60 deg. = 0.5 and sin 60 deg., 0.866, 
this reduces to 
C = aF (7 cos 6 + 1.782 sin 6), 
which is the expression: for the instantaneous value of 
the rocking couple. 

To find the angle @ at which the couple attains its 
maximum value, we differentiate the above expression 
and place the first differential coefficient equal to zero, 
which gives 
a F (— 7 sin 6 + 1.732 cos 6) = 0 


( in 0 = Ii3s2 cos 0 
Squaring both sides 
49 sin? 6 = 8 cos’ 0 
16.33 sin* @ = cos* 6 = 1 — sin* 6 
lice six 6 = 1 
sin? 6 = 0.0578 : 
sin’ 4 = 0.2404 and 6 = 13°54’ 


The couple, therefore, attains its maximum value when 
the valve shaft has passed the zero position by 13°54’, 
and it is then equal to 
Cn = aF (7 cos 13°54’ + 1.732 sin 13°54’) 

= aF (7 x 0.9707 + 1.732 « 0.2402) = 7.2llaF 

This is slightly more than the value of the couple 
when @ is equal to zero, that is, when the sleeve in 
cylinder No. 1 is at the top of its stroke. Since cos 
0° = 1 and sin 0° = 0, it will be readily seen that 
the expression for the instantaneous couple then gives 
the value 7 a F. 
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Table II—Rocking Couples in a Six-Cylinder Single-Sleeve Engine 





The phase relations of sleeves 1, 2 and 3 and the 
instantaneous values of the forces on them when the 
rocking couple is at its maximum are shown in Fig. 4, 
while in Fig. 5 these forces are shown acting on their 
respective lever arms. It may be pointed out in this 
connection that regardless of the firing order, sleeve 2 
is always in phase opposition to sleeve 5 and sleeve 3 
to sleeve 4. 

The zero value of the couple is attained when the 
valve shaft has turned through an angle of 90 deg. 
from the position of the maximum value, that is, in 
this case when @ is equal to 13°54’ + 90° = 103°54’. 
The cosine of 103°54’ is — 0.2402 and the sine, 0.9707, 
and 

7x (— 0.2402) + 1.7382 x 0.9707 = 0 

Phase relations of sleeves 1, 2, and 3, and the in- 
stantaneous values of the forces acting on these sleeves 
when the rocking couple is equal to zero are shown in 
Fig. 6, while Fig. 7 shows these forces acting at the 























Fig. 5—Diagram of the couple when at its 
maximum value 


ends of their respective lever arms. By multiplying 
the lengths of the arrows representing these differ- 
ent forces by twice the lengths of their respective lever 
arms (5, 3 and 1) and adding the products, the result 
is found to be zero. It is, moreover, fairly obvious 
on mere inspection that the moments around the center 
point cancel out. It may be recalled here that all of 
these calculations are based on the 

assumption of equal spacings be- 

hii tween all cylinders. With unequal 
spacings the values of the two con- 


Angle of 
Expression Maximum 
for Value of 
Firing Rocking Rocking 
No. Order Couple Couple 
aF X 
(1) 1-3-2-6-4-5 4 cos 6 + 3.464 sin 6 40° 55’ 
2) 1-3-5-6-4-2 7 cos 6 — 1.732 sin 6 —13° 54’ 
(3) 1-4-2-6-3-5 3 cos 6 + 1.732 sin @ 30° 
4) 1-4-5-6-3-2 6 cos 6 — 3.464 sin 0 — 30° 
(5) 1-2-4-6-5-3 7 cos 6 + 1.732 sin @ is 54" 
(6) 1-2-3-6-5-4 6 cos 6 + 3.464 sin 6 —30° 
(7) 1-5-4-6-2-3 4 cos 6 — 3.464 sin 6 — 40° 55’ 
(8) 1-5-3-6-2-4 3 cos @ — 1.732 sin 6 — 30° 
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28 


Maximum 


Value of 
Rocking 
Couple 


5.29 aF 
7.21 aF 
3.46 aF 
6.92 aF 
7.21 aF 
6.93 aF 
5.29 aF 


3.46 aF 


stants in the equation ‘for the in- 
stantaneous value of the couple 
would change slightly. 

The maximum values of the 
rocking couple and the valve-shaft 
angles at which they occur have 
been calculated for all eight firing 
orders and the results are given in 
Table II. 

A certain six-cylinder  single- 
sleeve-valve engine actually built 
had the firing order (8), which, as 
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will be seen from the table, gives the minimum rocking 
couple. The thought naturally occurs that this may 
not have been a mere coincidence, but that the effect 
of the firing order on the couple may have been in- 
vestigated. 

The results arrived at analytically can be readily 
checked by a simple graphical method. In Fig. 8 this 
method is applied to firing order (2). The vertical 
diameter of the circle is the datum line from which 
valve-shaft angles are measured. With this firing 
order the couple reaches its maximum value when the 
valve shaft is at — 13°54’, and we therefore draw a 
radius of the circle which makes an angle of — 13°54’ 
with the datum line, and five other radii, all six radii 
being separated by 60 deg. We next project these 
radii on the datum line. Assuming that the length of 
the radius represents the maximum value of the iner- 
tia force on one sleeve, the length of its projection 
on the datum line represents the momentary value 

















Fig. 6—Diagram showing values of inertia 
forces on sleeves 1, 2, and 3 when the 
couple passes through zero (firing order 


1-2-4-6-5-3 ) 


of the inertia force on the sleeve represented by the 
particular radius or vector, at the moment when the 
total rocking couple is at its maximum. It will be seen 
that all three projections are above the center of the 
circle, and their values therefore are all positive. By 
now multiplying the length of projection 1 by 5, the 
length of projection 2 by 3 and the length of projection 
3 by 1, adding the three products and then dividing 
by the radius of the circle, we obtain 7.21, the coeffi- 
cient of the expression for the maximum value of the 
rocking couple, which checks the result. 

A further check is obtained by turning the datum 
line left handedly through 90 deg., bringing it into the 
position shown by the dotted line. This corresponds 
to turning the valve shaft 90 deg. right handedly or 
forward, thus bringing it into the position at which 
the rocking couple should pass through zero. If now 
we project vectors 1, 2 and 3 on the dotted datum line 
(as shown by dotted lines), we notice that the projec- 
tions of 1 and 3 are to one side of the center while 
the projection of 2 is on the opposite side. As a matter 
of fact, the sleeves 1 and 3 are still accelerating down- 
wardly, henee the reactions of the accelerating forces 
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Fig. 7—Diagram of forces when rocking 
couple passes through zero 


on them are upward or positive at this angular posi- 
tion of the valve shaft, while the force on sleeve 2 
is downward or negative. By now multiplying the 
length of projection 1 by 5, that of 2 by 3 and that 
of 3 by 1, we find that the algebraic sum of all three 
products is zero and that the couple therefore passes 
through zero at this angular position of the valve 
shaft. 

The rocking couple produced by the motion of the 
sleeves can be compensated for by providing the engine 
with an additional shaft located symmetrically to the 
valve shaft on the opposite side and turning at the 
same speed in the opposite direction, both shafts being 
provided with suitable eccentric weights at each end, 
the weights on opposite ends of each shaft extending 
in opposite directions therefrom. If the two shafts 
are so geared together that the eccentric weights at 
the same end are in the upward direction at the same 
time, then these eccentric weights will produce a rock- 
ing couple which is equal and opposite to that due 
to the sleeves, and will cancel it out. 





DATUM LINE |! 
MOVED BACK 








Fig. 8—Graphical check on the value of 

the maximum rocking couple and on the 

valve-shaft angle at which it occurs, for the 
firing order 1-3-5-6-4-2 
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. —_— the sweep of technology 
in the automotive industry, with its 
background of fundamental research, is 
the new laboratory plant commissioned 
early this year by the Lubri-Zol Corp., 
Cleveland, Ohio. Situated on the out- 
skirts of the east end of Cleveland, away 
from the tempo of industrial activity, the 
new laboratory is housed in a modern 
brick building, 90 x 140 ft., high ceilinged 
and with walls of translucent Insulux 
glass brick. The interior is spacious, 
designed specifically for its purpose, pro- 
vides excellent seeing facilities through 
the installation of well-spaced fluorescent light sources. 

Lubri-Zol is one of the great number of organiza- 
tions whose product is primarily a service to the indus- 
try. None of the products of its laboratory are sold 
directly to the user, except for securing field data, 
nor are they identified uniquely since they are inti- 
mately compounded in nationally distributed petroleum 
products. Principal contribution of the Lubri-Zo! 
organization is a line of additives compounded with 
petroleum products for the following uses: 

1. For gear oils, including hypoid gear lubricants. 

2. For motor oils and aviation lubricants—for gaso- 
line and Diesel engines—to improve detergency, to in- 
hibit corrosion, to improve oxidation resistance, etc. 

3. For gasolines to inhibit gumming, to secure top 
cylinder lubrication, to reduce carbon deposits. 

4. For cutting-fluid concentrates of various types. 

Laboratory activity is divided into two major classi- 
fications—-(a) fundamental research in chemistry, 
aimed at the development of new additive products and 
the improvement of existing materials; and (b) me- 
chanical testing with single-cylinder test engines and 
full sized commercial engines for studying the prob- 
lems of internal combustion engine lubrication, to 
obtain information leading to a proper selection of 
additives for oils for different types of service. 
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Close-up of some of 
the dynamometer 
stands in the me- 
chanical lab. Cater- 
pillar tractor diesel 
engines and _ station- 
ary diesels are in the 
foreground. 
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In the process the laboratory personnel is in intimate 
touch with engine builders and vehicle manufacturers, 
providing a background of intelligent cooperation on 
problems pertaining to the utilization of fuels and 
lubricants, and providing scientific facilities for the 
study of new or troublesome service conditions. This 
is coordinated with a corps of field engineers whose 
job it is to keep abreast of lubrication requirements 
and developments, as well as to collect evidence in 
the field showing the effectiveness of Lubri-Zol proc- 
essed lubricants. 

In operation, the chemical research laboratory in- 
vestigates the properties of different types of oils, the 
characteristics of addition agents, and their effects 
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upon unique oil properties. The mechanical depart- 
ment carries out programs of experimental operation 
of laboratory and commercial engines, simulating ser- 
vice conditions. It is charged with the job of inves- 
tigating the innumerable combinations of oils and ad- 
dition agents to determine their suitability under field 
conditions. Finally, the analytical and control labora- 
tory supervises the manufacture of products, checks 


engine and axle operation in passenger cars and 
trucks. 

The chemical laboratory occupies the gallery along 
the opposite wall, and includes self-contained lab 
rooms for the following activities — analytical lab, 
routine chemical] testing, organic preparations (two 
rooms), oxidation and corrosion testing, bomb room 
for high pressure experimental work. The center gal- 

lery, along the divid- 
ing wall, comprises 
the lab office, a large 
blending room, and 
drum storage in the 


as New Researeh and =": 


Testing Laboratory 





the quality of raw materials and maintains quality 
levels. 

The building proper is divided into three principal 
galleries. The largest of these, the engine laboratory, 
is illustrated here. In the foreground, at the right and 
out of view of the camera, is the group of “film- 
strength” testing machines; at the right, along the 
outer wall, are the dynamometer stands with commer- 
cial engines of various makes; at the left, along the 
dividing wall, is the battery of 20 single-cylinder 
Lauson engines. In the extreme background may be 
seen the chassis dynamometers for testing full-scale 
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tains drum samples of 
all manner of lubri- 
cants supplied by 
various refiners. 

The chemical lab- 
oratory personnel con- 
sists of 10 graduate 
chemists and_ seven 
high school graduates 
proficient in labora- 
tory work. On _ the 
basis of past experi- 
ence, an average or- 
ganic preparation has 
required approximate- 
ly 13 hr., while an 
average routine test 
takes about 53 min. 
Over a period of six 
years, the chemical 
lab has prepared 
some 5000 samples 
for testing, including 
the parallel prepara- 
tion of 3500 organic 
samples. Altogether 
during this _ period, 
the mechanical lab- 
oratory has received 
materials for about 
50,000 routine tests. 

Perhaps of great- 
est interest to the 
engineers and chem- 
ists in automotive 
plants is the equip- 
ment found in the me- 
chanical laboratory. 
A full inventory of this equipment is given below: 


A view of one of the chem- 

ical laboratories, accenting 

high ceilings, excellent 

equipment, and exceptional 
lighting. 


2—1936 Chevrolet engines 

1—1936 Ford V-8 engine 

1—1936 Chrysler engine 

2—1939 Chevrolet engines 

2—1941 Chevrolet engines 

2—471 GM diesel engines 

2—Caterpillar single cylinder test engines 
1—Caterpiliar D-4400 test engine 
20—Liquid-cooled single cylinder engines 


(Turn to page 48, please) 








tices in years will be used in 1942 automobile 

engines to accomplish the same purpose—long 
bearing life. It is accepted generally that lubrication 
of a highly polished steel surface results in a con- 
tinuous, unbroken film of oil, and thus prevents metal- 
to-metal contact. The surface depressions are held 4 to 
5 micro-inches in depth and in some instances to 1.5 
micro-inches. 


| Lear the most paradoxical engineering prac- 


Now, after extensive testing, one large producer con- 
cludes that with a “rough” finish of 40 to 70 micro- 
inches bearing wear and failures are substantially less. 
The theory is that lubrication is improved and that, 
consequently, bearing temperatures are lower. This 
new specification, it is understood, has been adopted 
for the crankshaft bearings, both mains and crankpins, 
and possibly will be extended to other steel bearing 
surfaces. 


Bw to be the largest of their kind ever manu- 
factured, tantalum-tungsten carbide dies for the 
cold nosing of 105 mm. shells have been produced by 
Vascoloy-Ramet Corp., North Chicago, Ill. The work 
is done on conventional vertical mechanical presses, the 













(Above) Vascoloy-Ramet tantalum-tungsten 
carbide dies for cold nosing operation on 105 
mm. artillery shells 


(Right) Lincoln trailer for hauling arc welding 
machines. Mounted on it is a motor driven arc 
welder. 
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shell being held in a fixture on the bed of the press 
while the die descends and performs the nosing opera- 
tion. A production rate of 120 shells per hr. per press 
is reported. 

Cold nosing of shells ordinarily involves a problem 
of scoring, galling and “pick-up,” which often results 
in a high rejection percentage and considerable die 
wear. The tantalum carbide content is said to overcome 
this problem by imparting a peculiar lubricating char- 
acteristic. 

The die consists of a tantalum-tungsten carbide in- 
sert, the inside of which is finished to the contour of 
the shell, firmly mounted in a substantial steel casing. 
It is estimated that each die will nose several million 
shells. 


A NEW two-wheeled light-weight pneumatic-tired 
trailer for mounting are welding machines for 
easy, fast portability has been placed on the market 
by Lincoln Electric. Co., Cleveland. Designed for 
mounting either Lincoln S.A.E. 200 to 600 ampere AC 
motor driven, or Type SA 200 special engine driven 
Lincoln are welders, the new unit can be used for 
road towing up to approximately 30 m.p.h. or can be 
moved easily by hand. 

The unit measures 66 in. long, 42 in. wide, 16 in. 
high (over tires) and weighs 282 lb. Tires are 5.50-16- 
4 ply. 
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| yaererann work for riveting, inserting the rivet and 
setting it is accomplished in two successive strokes 
in the RK Rivet-Pierce Rivitor of the Tompkins-John- 
son Co., Jackson, Mich. A rivet is fed from the track 
from the hopper at every other stroke of the ram, being 
left in the fingers at the anvil. A spot light indicates 
on the work the location of the rivet underneath. The 
ram descends and forces the work down over the un- 
annealed rivet, punching a slug out of the work. The 
slug escapes through a hole in the front of the head, 
which latter reverses (90 deg.) on the upstroke, to 
bring the riveting head in position. The ram descends 
and heads the rivet. On the upstroke, the head reverses 
again to bring the piercing die into position for the 
next stroke. 


OR use with timing facilities in spot welders, the 
Westinghouse Electric & Mfg. Co. now is making 
an electronic welding contactor known as SW 150 
Weld-O-Trol, which is rated equivalent to a size 2-W 


(Upper right) Tomkins-Johnson RK Rivet- 
Pierce Rivitor with automatic feed 


(Below) Bristol Model 
A-118 Impulse - Sequence 
Cycle Controller 


| 1 ae Patel staf at 


Westinghouse electronic contactor 


SW 150 Weld-O-Trol 


mechanical contactor at 220 or 440 volts, 50-60 cycles. It is readily 
adaptable with heat contro! and either synchronous or non-syn- 
chronous weld timers including sequencing equipment. Welding 
is handled at extremely high rate of interruption by two heavy- 
duty water cooled ignitron tubes. All auxiliary control is mounted 
inside the Weld-O-Trol steel cabinet. 

Another new Westinghouse product is an AC current tachom- 
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New Vibro-Insulator designs of B. F. Goodrich Co., consisting of types 


14 (top). 33 (upper left) and 36 (lower left) 


eter designated Type A-80, which consists of an AC generator and 
a voltmeter of the rectifier type. It is designed for measuring r.p.m., 
ft. per hr., and gal. per min. with rotating equipment. Although the 
highest generator speed is 1000 r.p.m., the instrument may be used 
over a range of zero to 5000 r.p.m. by incorporating suitable pulleys, 
gears or sprockets. 


F. GOODRICH CO., Akron, has extended its line of Vibro-Insula- 

@ tors by developing three new types—14, 33, and 36—which 

are intended for general application to decrease noise and vibration 
in machinery. 

Type 14 is recommended for a load in vertical shear of 80 psi, 
deflection in shear of 1 in. at a loading of 80 lb., and minimum dis- 
tributing frequency at this deflection 470 per minute. This type also 
is supplied with the rubber in compression, by placing the metals 
in a horizontal position. The maximum recommended load under 
compression is 250 psi, deflection at that loading of 5/16-in. and the 
minimum disturbing frequency at that deflection 850 per min. 

In type 33 the rubber is applied only in compression, with the 
maximum loading 150 lb., and deflection at that point 5/32-in., with 
the minimum disturbing frequency at that deflection 1200 per min. 

Type 36 is best for work with the rubber in compression, although 
it can also be applied in shear. With 35 and 50 durometer hardness, 
loading beyond 20 per cent of the rubber thickness, or 0.175-in. is 
not recommended. Under this load the minimum disturbing fre- 
quency is 1250 per min. and the load necessary to deflect 35 durom- 
eter mounting is 100 lb. and for 50 durometer mounting 85 lb. 


— mechanical operations in industrial processes is the pur- 
pose of a new multiple-cam time cycle controller that is being 
offered by the Bristol Co., Waterbury, Conn. It is called the Model 
A-118 Impulse-Sequence Cycle Controller (illustrated on page 33), 
which actuates or engages, at exactly the correct time in each cycle, 
the necessary mechanical, electrical, or pneumatic devices for auto- 
matically carrying out the intended schedule. 

In this controller time measurement and pilot valve operation are 
handled by separate mechanisms. Timing is accomplished by a Tele- 
chron-driven aluminum disk on which is printed a 25-in. time scale. 
The desired schedule of operations in incorporated into the controller 
by punching holes with an ordinary ticket punch on the time scale. 

(Turn to page 54, please) 
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Ferrous Pistons 


One of the brightest bits of news we 
have found in recent months concerns 
the experience of an outstanding pas- 
senger car builder with cast iron pis- 
tons. This producer intends to start 
the model year with aluminum alloy 
pistons for the entire line, but has in 
reserve the necessary tooling for mak- 
ing ferrous pistons. When it was de- 
cided to get some experience with cast 
iron pistons, orders were issued to sub- 
ject the test cars to the most unusual 
punishment. This brought out some 
carly weaknesses in design, resulted in 
a piston construction which withstands 
the most severe tests without failure. 
Equally important is the fact that the 
use of ferrous pistons has left the en- 
gine unaffected in performance, top 
speed, and power output. In fact, they 
have found it possible to boost engine 
speed, if need be, and have increased 
compression ratio. The only mechanical 
change in the engine is the adoption of 
thin high-lead babbitt bearings for the 
mains and rods. This does not mean to 
imply that the manufacturer will switch 
from aluminum unless he has to, but it 
does prove that ferrous pistons will do 
a good job. It’s a story of great interest 
not only for engineers but for the car 
owner as well. 


Alternate Materials for 
Axles and Gears 


While on the subject of alternate ma- 
terials, it is of interest to record the 
accomplishments of many parts makers 
in the adoption of materials which do 
an excellent job of replacing alloy steels 
required for the national defense. One 
pertinent example is that of the Timken 
axle company, which recently developed 
an entirely new axle steel called Axaloy. 
Several varieties of this material are 
used for gears as well. Axaloy is said 
to have great strength, hardness, and 
uniformity. Another example is that of 


Eaton. This organization, too, has 
switched to alternate materials for 


axles and gearing for civilian produc- 
tion, without any sacrifice in strength 
or service life. 


Special Materials 


Examples of the use of unique engi- 
neering materials in automotive parts 
are to be found at every turn, although 
these days find their persistance chiefly 
in products made for the national de- 
fense. McCulloch superchargers, now 
being produced for naval diesel engines, 
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use aluminum alloy housings, Ni-Resist 
end plates, the latter having about the 
same coefficient of expansion as alumi- 
num. Another neat trick is the use of 
Ampco (aluminum-bronze) forged 
gears in combination with steel gears 
for driving the Roots blower rotors. 
Since Ampco metal expands at about 
the same rate as aluminum, the gear 
train back-lash remains practically con- 
stant regardless of operating condi- 
tions. Another case is that of the 
Warner Electric Brake Co., which is 
using Gunite castings for brake drums; 
Nichrome flat wire for winding the re- 
sistors for the brake control element. 
Here again the product is going pri- 
marily into national defense. 


Ampeo Line 


Under the impetus of the national de- 
fense program, Ampco Metal, Inc., well- 
known producers of high grade indus- 
trial bronzes, serve the aircraft indus- 
try as sub-contractors, supplying sand 
castings, centrifugally cast parts, forg- 
ings, and machined bearings and other 
parts. This accelerated activity has 
been made possible by an ambitious ex- 
pansion of facilities still under way. In 
addition to the aluminum-bronze bear- 
ings and other bronzes, Ampco produces 
a coated aluminum-bronze electrode ma- 
terial, and a wide assortment of non- 
sparking safety tools for all manner of 
operations carried on in a hazardous 
atmosphere. 


Welding 


Speaking from notes and lantern 
slides, at the S.A-E. Summer Meeting, 
Everett Chapman, pres., Lukenweld 
div., Lukens Steel Co., discussed the 
fundamentals of heavy duty welding 
procedure as applied to the fabrication 
of steel crankeases. He placed the em- 
phasis upon correct design for welding 
as well as on the right welding pro- 
cedure. His slides were concerned 
chiefly with photoelastic studies of poor 
welds as contrasted with good welds. 
Perhaps the most impressive part of 
the presentation was an action film 
taken while the specimens were being 
loaded and unloaded in the photoelastic 
machine. This is the first time we have 
seen motion picture technique applied 
to photoelastic studies and the audience 
was greatly impressed with the demon- 
stration. Mr. Chapman told us that 
copies of the film are available for dis- 
tribution and that he would be glad to 


make them available for technical group 
meetings, upon request. You can ask 
us of you wish. 


Cutting Fluid 


The Independent Research Committee 
on Cutting Fluids has revealed that it 
has developed a special reference cut- 
ting fluid for use in metal cutting tests. 
Interested laboratories can obtain sam- 
ples of this material by application to 
Joseph Geschelin, committee chairman. 
The use of this reference material in 
actual machine tests is expected to pro- 
vide a wealth of information concerning 
the cutting fluids requirements for met- 
al cutting operations of every kind. 


Statistical Theory and 
Dimensional Effeet 


For those who are building up refer- 
ences on the use of the statistical theory 
in engineering, we suggest the paper 
“Statistical Theory of the Effect of 
Dimensions and of the Method of Load- 
ing upon the Modulus of Rupture of 
Jeams,” presented by John Tucker, Jr., 
at the A.S.T.M. meeting in Chicago. 
This analysis of concrete structures in- 
dicates the inherent difference in the 
strength of duplicate test specimens no 
matter how carefully the specimens are 
made or tested. As an example, the 
paper demonstrates that the modulus 
of rupture of a beam will be decreased 
with beam length and with beam depth 
and will be greater in centrally loaded 
beams than in similar beams loaded at 
three points. Although the case study 
is made on concrete, the method should 
be of interest to research men working 
with all manner of materials. 


Salvage 


T. E. Wickenden, The International 
Nickel Co., recently pointed out that 
there is a huge stock pile of scrap con- 
taining nickel which could be made 
available if the material could be read- 
ily identified. He recommended that in 
the future, nickel bearing scrap should 
be carefully segregated so as to be 
ready for immediate salvage. Another 
important suggestion was that there is 
considerable unnecessary use of nickel 
—as for example the fabrication of 
thousands of cafeteria trays of 18-8 
stainless steel for military camps. Mr. 
Wickenden also noted an impending 
shortage of chromium. Out of the dis- 
cussion of the subject at White Sulphur 
Springs came a plea to the OPM to find 
some certain method for assuring the 
comparatively minute tonnage of nickel 
required for exhaust valves, for thermo- 
static metals, and in the few places 
where heat-resisting properties are im- 
perative and where no other metal could 
adequately serve as a_ substitute—on 
passenger cars, on trucks, and other 
automotive equipment. J. G. 
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Possible Substitutes 


HILE automotive manufacturers will be ad- 

versely affected by scarcities in nearly all of 

the so-called strategic materials, most trouble 
probably will arise from the scarcity of nickel. This 
metal is an important component of a large number of 
alloy steels used for highly stressed parts, including 
nickel, chrome-nickel, nickel-molybdenum and chrome- 
nickel-molybdenum steels. It is used also for plating, 
and it enters in large proportion into the alloy steels 
that are subjected to high temperatures in service, 
such as steels for exhaust valves. As the amount of 
nickel available for non-military uses will be definitely 
limited, it will become necessary to reduce the con- 
sumption of this metal in all of its applications, and 
suitable substitutes for nickel-alloved steels will be in 
demand. The American Iron and Steel Institute, there- 
fore, has rendered a definite service to the automotive 
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and the mechanical industries generally by compiling 
and publishing a pamphlet on “Possible Substitutes 
for Nickel Steels.” * 

When some other material has-to be substituted for 
one which has long been used for a given purpose but 
which is on longer available in sufficient quantity, a 
material is usually looked for which as nearly as pos- 
sible has the same physical properties as the one to be 
replaced. The choice of steels for structural parts is 
seldom based on tensile strength alone; size of section 
is of prime importance among the factors that must be 
considered, and in some cases where large sections are 
involved it may be difficult to duplicate the effect of 
nickel and it may become necessary to redesign the 
part. Substitutions, moreover, may involve changes in 
fabricating methods, heat-treatment procedures, and 
facilities for its control. 

Substitutions suggested in the pam- 
phlet of the Iron and Steel Institute were 
chosen on.the basis of data published by 
steel manufacturers, Climax Molybdenum 
Company, the International Nickel Com- 
pany, and the Vanadium Corporation of 
America. 

Nickel-bearing steels naturally divide 
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into carburizing and thorough-hardening 
grades. The carburizing grades fall in 
the 2300, 2500, 3100, 3300, 4300, 4600 and 
4800 classifications. Carburizing steels 
may be either quenched directly from the 
carburizing temperature; they may be 
pot-cooled from the carburizing tempera- 
ture, then reheated and quenched in oil; 
they may be quenched directly from the 
pot and then tempered, and they may 
be pot-cooled and then subjected to two 
reheats and two quenchings in succes- 
sion, though this latter treatment is rare. 

The 2500 series of nickel case-harden- 
ing steels are used for aircraft engine 
crankshafts, and truck, bus and tractor 
transmission and differential gears. It is 
not suggested that other steels should be 
substituted for aircraft applications, but 
the 3300, *4300, 4300 and 4800 series 
have been used with success for non- 
military transmissions. The 4320, for 
instance, is being used for truck and bus 
gears. This contains an average of about 
1.80, instead of 5.00 per cent nickel. 

The principal use of the 3300 series 
in the aircraft and automotive fields is 
in aircraft-engine piston pins and gears, 
and in heavy-duty truck gears and bear- 


Mn 
Mo 020/0.30 


*Contributions to the Metallurgy of Steel— 
No. 1: Possible Substitutes for Nickel Steels. 
The American Iron and Steel Institute, 350 Fifth 
Ave., New York. 
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ings. The properties of this series are difficult to 
duplicate, and only the 4800 and *4300 can be sug- 
gested. The *4300, which has a higher molybdenum 
content than the 4300, will, if the carbon range is re- 
stricted, approach closely to the physical properties 
of the 3300 series, and extensive research is now be- 
ing done on it. 

The 4800 series, which contains an average of 31% 
per cent nickel, has been used principally in transmis- 
sion and differential gears and shafts for trucks, buses, 
and tractors. Series 4300 (1.65-2.00 per cent nickel) 
is suggested as a suitable substitute. 

Series 2300 steels (3% per cent nickel) are used 
chiefly for automotive gears, knuckle pins, shafts and 
collars. They may be replaced in all applications 
by the 4600 series (1.65-2.00 per cent nickel) and in 
most by the 4000, 3100, and 4100 series (with a much 
lower nickel content or none at all), de- 
pending on the size of the part and the 
service for which it is required. For 


for Niekel Steels 


physical property charts, one chart for each of the 
steels it is desired to replace together with the steels 
which are suggested as suitable substitutes. The prop- 
erties represented are the tensile strength, yield point, 
Izod impact value and lower impact value. These charts 
are very handy in that they make possible a direct 
visual comparison of the various alternates with the 
metal to be replaced, with respect to four of the sig- 
nificant properties. In the chart for steel No. 2320 and 
its alternates, for instance, it is seen that all of the 
alternates have a somewhat lower tensile strength and 
vield point than the metal to be replaced, while two 
of the alternates have at least equal ductility. In con- 
nection with two of the proposed alternates it is men- 
tioned that modifications in the composition are being 
proposed which would increase the strength without 
(Turn to page 50, please) 
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WHAT THE 


INDUSTRY IS DOING 


Our own view of automotive production and sales: 
authoritative interpretation of general conditions 





Tix CONCLUSION 
reached in Detroit 
regarding the cur- 
rent battle between 
various Washing- 
ton factions is that 
output for the 1942 
model year will un- 
doubtedly total 
somewhere around 
half of the 5,250,- 
000 vehicles pro- 
duced in the U. S. 
during the 1941 
model year, but 
that a sliding scale 
of reduction will be 
developed. A. slid- 
ing scale is felt in 
automotive circles 
to be logical. Au- 
thorities point out, 
as an example, that 
a 50 per cent cut 
in the months im- 
mediately ahead 
would not expedite 
the production of 
arms in any degree whatsoever. Further, somewhere 
between 150,000 and 200,000 automobile and supply 
plant workers would perforce be laid off until next 
spring or later. Finally, no need is seen for near-term 
action. Industry sources say, by way of proof, that 
it will be spring before Chrysler’s tank plant will need 


its maximum complement of 15,000 men or its maxi- - 


mum shipments of materials as well, even though op- 
erations will be under way in fairly substantial degree 
long before then. Similarly, Ford’s bomber plant is 
not expected to require its full force of 60,000 until 
next summer. 

The long-term hardships of output curtailment on 
the smaller plants are being keenly realized. It is 
pointed out that drastic reductions in the volume of 
the smaller companies may so reduce their dealer out- 
lets that it would be intensely difficult for them, if not 
impossible, to resume their competitive position when 
normalcy ultimately returns. The widespread realiza- 
tion of this condition makes it appear that forthcoming 
cuts-—some of which may be arranged by Aug. 1—are 





11923 average = 100; 2 Prepared by Administrative and Re- 
search Corp. of New York. 1926 = 100; * Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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Detroit Expects 
Sliding-Seale Cut 


likely to be _ pro- 
rated like the orig- 
inal 20 per cent re- 
duction, with the 
larger producers 
bearing a heavier 
proportion. 

In the face of 
the uncertainty 
ahead, the industry 
worked through 
July at feverish 
pace, considering 
that it marked the 
model year’s con- 
clusion. The month 
will have seen pro- 
duced, it is now 
estimated, close to 
460,000 units. The 
week ended July 
26 brought ap- 
proximately 105,- 
000 of these. Gen- 
eral Motors share 
continued heavy, 
with about 52,000 
assemblies, and 
Ford also was active with 26,000. The Chrysler divi- 
sions, moving toward changeovers, produced about 15,- 
500. Of the independent passenger car makers, Stude- 
baker, Packard and Willys were still operating on 1941 
jobs in the week. 

The final week of July was to see wholesale reduc- 
tion from previous levels, with virtually all plants in 
the industry winding up 1941 model runs. The sag 
which could be expected to follow in the first week of 
August will be cushioned in part by resumptions in at 
least three plants, with more to follow quickly. 

Sales continued to parallel the recent high rates of 
production but are now being held down by the dwin- 
dling supply of cars. June registrations appear to 
have fallen off more than seasonally from the record- 
high volume of May, due mainly to the field stock short- 
ages. July reports to the factories likewise are that 
business was good and would have been better if more 
cars had been available. The dealers are obviously 
going into the period of factory changeovers with ex- 
ceptionally low stocks on hand, preliminary to a com- 
plete sell-out before initial 1942 model introductions 
come in August and September. 


Business 
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NEWS OF THE INDUSTRY 


OPM-OPACS Reach Truce, 
But New Cut Not Fixed Yet 


General Statement from Washington Meeting Says Tentative 
Schedules Are Too High and Probably Will Need Adjustment 


Curtailment of automobile production 
in the first three months of the 1942 
model year will be slashed beyond the 
criginal 20 per cent cut, but how much 
continues to remain unsettled. What 
may come after that is even more 
problematical. 

The slash below 600,000 passenger 
cars in August, September and October 
is taken to be a certainty following a 
meeting in Washington on July 29 when 
OPM Director General William S. 
Knudsen and OPACS’ Leon Henderson 
were “hosts,” as a joint statement put 
it, at a luncheon attended by members 
of those two agencies and representa- 
tives of the manufacturers. 

The deepening of the first quarter cut 
below the 20 per cent originally set was 
interpreted to mean that OPACS, 
which wants a 50 per cent curtailment 
after that period, was victor in its pre- 
liminary skirmish with OPM in a juris- 
dictional dispute with OPM opposing 
the sharper reduction in output. The 


issue has been put up to President 
Roosevelt for final determination. 
The statement said that it was the 





“oeneral feeling of the Government 
representatives present that the indus- 
try’s tentative production schedules 
were too high and would probably have 
to be adjusted.” 


Defense 


This significant statement, although 
vague, was followed by the observation 
that all of the companies represented 
are working closely with OPM in an 
effort to secure additional defense con- 
tracts for their growing organizations 
and productive facilities. The industry 
was asked to furnish additional in- 
formation on both truck production and 
the timing of the transfer of labor to 
the $2 billions of defense work the auto- 
mobile industry has already under- 
taken. Further work, it was ‘pointed 
out, is being carried on regarding the 
elimination of critical materials “even 
though the industry has made an un- 
usually fine record in substitution to- 
day.” 

Knudsen and Henderson presided 
jointly at the meeting, and after say- 
ing some nice things about the coopera- 


More Contracts 


From Street Car Motors to Howitzers 


Because these 75-mm. pack howitzer barrels are only 47-in. long they 
are being machined almost entirely by General Electric equipment 
that once was used to manufacture electric motors for street cars and 


locomotives. 


AQ) 


Only the rifling needed special equipment. 


tive spirit of the industry, they an- 
nounced that OPM and OPACS would 
confer further concerning the problems. 

It was added that a preliminary can- 
vass of business available to the indus- 
try through defense contracts, motor 
truck production and the passenger car 
production for which materials are like- 
ly to be available, indicates a quite con- 
siderable total volume business for the 
industry during the coming model year. 
Representatives of the passenger car 
industry were informed that as soon as 
the necessary information has_ been 
compiled prompt action on allocation 
will be taken. 

The joint meeting was the climax to 
the OPM-OPACS controversy that be- 
gan assuming the proportions of a ma- 
jor dispute despite official efforts to 
minimize the differences between OPM, 
charged with supplying defense re- 
quirements, and OPACS, charged with 
civilian allocations and price stabiliza- 
tion. However, the row between the 
two organizations reached the point of 
open hostility when Henderson sud- 
denly announced his drastic curtail- 
ment edict, which also resulted in man- 
ufacturers, CIO labor leaders and Gov. 
Murray D. Van Wagoner of Michigan 
rushing to Washington to protest. 

President Roosevelt saw no discord 
in the OPACS announcement. Charac- 
teristically, the President minimized 
reports that a controversy over juris- 
diction between the two agencies was 
raging, and offered the explanation 
that the OPACS proposal merely in- 
volves a 50 per cent curtailment of ma- 
terials now going into automobile pro- 
duction, and might not mean an equiv- 
alent reduction in automobile output if 
industry found suitable substitutes. 


Negotiated Basis 

Mr. Knudsen said that any final cur- 
tailment recommendations will be nego- 
tiated “in a cooperative way,” and that 
James S. Adams, head of the OPM Au- 
tomobile Commodity division, will make 
the final decision on the extent and 
manner of reduced production after re- 
ceiving recommendations from the in- 
dustry itself, from Mr. Henderson’s 
OPACS and from experts at OPM. 

OPM and OPACS, however, united 
at that time in telling automobile mak- 
ers and the CIO-UAW that the indus- 
try may produce about 600,000 passen- 
ger cars in the first three months of 
the new model year beginning Aug. 1, 
equivalent to 80 per cent of the 1940 
rate of output. The first quarter rate 
was termed a “cushioning period” or a 
breathing spell for which management 
and labor was asked to assume respon- 
sibility pending increased conversion 
to defense output. 
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Spark Plug Indicator 
for Navy Airplanes 

The Bureau of Standards, which dur- 
ing the World War developed an im- 
proved grade of porcelain for use in 
spark plug insulators, has completed 
tests for the Navy on a dashboard in- 
dicator by which an airplane pilot can 
tell at a glance whether any particu- 
lar one of the spark plugs of his engine 
is functioning properly. If the indi- 
cator shows the plug to be too hot, it 
may be due to the surface of the in- 
sulator being fouled with lead. This 
can be corrected by reducing the rich- 
ness of the fuel mixture. If, on the 
other hand, a plug shows up too cold, it 
indicates the presence of carbon deposit 
on the insulator. This can be corrected 
by increasing the speed of the engine, 
thereby raising the temperature of the 
insulator and burning off the carbon. 


OPM Plans to Scrap 
Millions of Old Cars 


OPM has announced a program to 
serap millions of old cars for conver- 
sion into iron and steel scrap. A com- 
mittee of auto wreckers and scrap deal- 
ers were scheduled to meet on July 30 
in Columbus, Ohio, to perfect the plan. 
The objective is to increase by at least 
1,000,000 tons of scrap “and possibly 
many times more.” About 2,500,000 cars 
are now scrapped annually. There is an 
acute shortage of iron and steel scrap. 


Studebaker Net Earnings 


Consolidated net profit of the Stude- 
baker Corp. for the second quarter of 
1941 amounted to $1,133,417 as com- 
pared with $445,806 earned in the same 
period of 1940. For the six months end- 
ed June 30, 1941, total consolidated net 
profit was $1,313,877 as compared to 
$957,309 for the same 1940 period. 
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European 


Action 


Britain’s modern cavalry mounts these light but well-armed reconnais- 
sance (Recce) cars to carry out important scouting functions. These 
are in training in Northern Ireland. 


Chevrolet Begins Retooling 


For P & W Aircraft Engines 


Closing of Buffalo 


Plants 


Necessitates Dislocation of 


Workers; Huge Defense Orders Flow Throughout Industry 


Abrupt dislocation of automotive 
workers in anticipation of the switch- 
over to defense production was no more 
apparent, end of last month, than in 
Buffalo when shut down of Chevrolet’s 
big River Road plant caused at least 
temporary unemployment for most of 
its 3500 workers. Only the truck rear 
axle division is kept opened and this 
operation is of dubious tenure. 





Steel in Rolls for Economy 


Steel in continuous sheet form provides economy of material as well 


as speed for this Chevrolet fender blanking press. 
patterns are interlocked for greatest saving. 


Insert shows how 
Even the triangles can 


be used for smaller stampings 
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Tooling is already under way for the 
big task of converting the plant for the 
manufacture of Pratt & Whitney air- 
craft engines under the recent Chevro- 
let Government contract for $89,075,- 
000. “We are retaining the engineer- 
ing force and the tool and die makers,” 
said Alfred G. Gulliver, factory man- 
ager. “‘When we start operations on 
the defense program all our employes 
will have the opportunity to return.” 
Meanwhile the Chevrolet assembly 
plant and the Fisher body plant, also 
in Buffalo, were expected to shut down 
at the end of July, affecting 1500 more 
workers. 


Continental Motors Corp. 


Continental Motors 
approximately 50 Wright Whirlwind 
nine-cylinder engines to the govern- 
ment during July to power medium 
tanks and training planes for the U. S. 
Army. Continental began production 
early in the month on a $40,000,000 
order for more than 9000 of these en- 
gines, which are being built in Conti- 
nental’s Detroit plant. Renovation of 
this plant was begun last fall after 
having been unoccupied for a year and 
the retooling for defense production 
was completed early in July. Some of 
the machinery originally was intended 
for use in France but later 
verted to Continental. 

Status of Continental’s tank and air- 

(Turn to page 72, please) 


Corp. delivered 


was di- 


41 











Moderately reduced business activ- 
ity Was indicated early this month. 
The seasonally adjusted index of The 
New York Times for the week ended 
July 12 declined to 128.6 per cent of 
the estimated normal, as against 139.5 


for the preceding week and the all- 
time peak of 132.8 ‘for the last full 
week in June. The index of The 


Journal of Commerce, without adjust- 


ment for seasonal variation, for the 
same period registered a similar de- 
cline to 120.5 per cent of the 1927-29 


average from a peak of 124.9 a fort- 
night earlier. a 

Department store sales during the 
week ended July 12, according to the 
Federal Reserve compilation, exceeded 
by 19 per cent the corresponding total 
last year, as against a similar excess 
of 28 per cent for the week before. 

Contracts awarded for heavy con- 
struction during the week ended July 
17, according to Engineering News- 
Record, totaled $206,765,000, approxi- 
mately 30 per cent less than the all- 
time peak reported for the preceding 
week but 21 per cent greater than the 
amount a year ago. 

The movement of railway freight 
during the week ended July 12 can- 
celed in part the decline reported for 


the week that included Independen- 
dence Day. Loadings totaled 876,165 
cars, 18.3 per cent more than in the 
week before and 18.9 per cent above 
the comparable number last year. 
Electric power production in the 
week ended July 19 rose to an aill- 


time peak, 18.0 per cent greater than 
the output a year ago, as against 





Business in Brief 


Written by the Guaranty Trust Co., New 
York, Exclusively for AUTOMOTIVE INDUSTRIES 


a similar gain of 18.5 per cent a week 
earlier. 

Business failures 
ended July 17 


during the week 
numbered 193, as com- 
pared with 184 in the preceding week 
and 288 a year ago, according to the 
Dun & Bradstreet report. 

Crude oil production in the week 
ended July 19 averaged 3,676,050 bar- 


rels daily, 194,700 barrels less than 
the average a week earlier and 171,- 
050 barrels below the currently re- 


quired output as computed by the Bu- 
reau of Mines. 

Average daily production of bitu- 
minous coal for the week ended July 
12 was 1,554,000 tons, as against 1,- 
355,000 tons in the preceding week 
and 1,382,000 a year ago. 

Cotton mill activity in the same 
period declined contra-seasonally ; and 
The New York Times adjusted index 
dropped to 174.1 per cent of the 
estimated normal, as compared with 
193.7 a week earlier and 116.5 for the 
corresponding week last year. 

Professor Fisher’s index of whole- 
sale commodity prices, registering a 
new peak for the year, stands for the 
week ended July 18 at 95.4 per cent 
of the 1926 average, as against 95.1 
for the preceding week. 

Member bank reserve balances in- 
creased $252 millions during the week 
ended July 16, and estimated excess 
reserves rose $220 millions. Business 
loans of reporting members increased 
millions and stood on that date 
$1524 millions above the correspond- 
ing amount last year. 
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New Test Laboratory 


for Standards Bureau 


The properties of metals and alloys, 
their fabrication and welding, will be 
under study in the Bureau of Standards 
new $500,000 materials testing labora- 
tory to be constructed shortly. The new 


building also will house increased facil- 
ities for the calibration of precision 
gages used in the control of mass pro- 
duction of munitions, for the studies of 
fuels, lubricants and ignition problems, 
for the testing of aeronautic instru- 
ments, auxiliary aircraft equipment 
and other military supplies. 











CALENDAR 


Conventions and Meetings 


Natl. Petroleum Assoc., Atlantic City, 
Sept. 17-19 

Society of Automotive Engineers, Na- 

tional Tractor Meeting, Milwaukee, 


Sept. 25-26 
Natl. Lubricating Grease Inst., Chicago, 
Sept. 29-30 


Natl. Safety Council, Chicago....Oct, 6-10 
Exposition of Power & Mechanical 
Engineering, Chicago ......... Oct. 6-11 
Amer. Society of Tool Engineers, 
Toronto, CANGGR .....c06ce0% Oct. 16-18 
National Metal Congress and Exposi- 
tion: Cooperating societies—Ameri- 
can Society for Metals, Wire Asso- 
ciation, American Welding Society, 
Institute of Metals and Iron and 


Steel Divisions of American Insti- 
tute of Mining and Metallurgical 
Engineers, Philadelphia ..... Oct. 20-24 
SAE Natl. Fuels & Lubricants Mtg., 
HS a inde cc canes Oct. 23-24 
Society of Automotive Engineers, Air- 
craft Production Meeting, Los 
OD haa beara idea wn ees Oct. 30-Nov. 1 
SAE West Coast Transportation Mtg., 
San Francisco ...............-Nov. 5-6 
SAE Natl. Transportation & Main- 


tenance Mtg., Cleveland......Nov. 13-14 


National Assoc. of Manufacturers, New 
SE ME noe 6.0.0 shen ene tbe ese Dec 3-5 
Shows 
Automobile Accessories Association 
BAW, CHICANO ois cscicarnviceed Aug. 4-7 


Robert C. Farrington 


Robert C. Farrington, 59, chief me- 
chanical engineer of the Austin Co., 
engineers and builders, since 1919, died 
at St. Joseph’s Hospital, Fort Worth, 
Tex., on July 15. 


Robert Crawford 
Robert Crawford, 59, Highland Park, 
Ill., a pioneer in the automobile indus- 
try, at one time sales manager for the 
Haines Automobile Co., and later pres- 
ident of the Sun Motor Car Co., died in 
Indianapolis July 10 of a heart attack. 








EIGHT MONTHS MODEL YEAR 


Per Cent Per Cent of Total 
FIVE MONTHS Change, Five Months 
MAY APRIL MAY ee 5 Months, | __ 

| 1941 over Per Cent 
1941* 1941 1940 1941* | 1940 1940 1941 1940 1941 1940 Change 
Chevrolet 121,411 120,879 87,895 493, 153 378,624 + 30.0 24.42 | 25.31 725,454 588,190 + 23.1 
Ford 76,854 63,009 55,147 310,956 245,540 + 26.9 15.40 | 16.41 455,741 389,911 + 17.0 
Plymouth 66, 290 63,571 46,655 250,171 194,705 + 28.5 12.39 | 13.01 366,784 269 , 280 + 36.5 
Buick 42,311 44,167 27,136 172,346 120,308 + 43.1 8.53 | 8.04 261,359 198,422 + 31.8 
Pontiac 39,889 41,187 23,274 161,776 97,223 + 65.2 8.01 6.50 233,351 156,239 + 49.0 
Oldsmobile. . 33,551 33,917 20,400 132, 156 85,251 + 55.0 6.54 5.70 192,413 138,773 + 38.4 
Dodge 29,948 27,985 21,251 112,318 93,614 + 20.0 5.56 | 6.26 155,976 127,753 + 22.2 
Chrysler 21,607 19,239 10,345 77,57 44,691 + 73.2 3.84 2.99 105,174 60,760 + 73.0 
Studebaker 14,315 12,701 10,199 53,037 42,709 + 24.0 2.63 2.85 79,955 69,883 + 14.4 
De Soto... 13,611 11,666 7,032 46, 492 30,896 + 50.2 2.30 2.06 64,411 42,764 + 50.3 
Nash. 11,265 10,893 5,196 ,805 24,332 +* 80.0 2.17 1.63 56,930 39,002 + 46.0 
Mercury 10,807 9,133 8,117 42,673 37,052 + 15.3 2.11 2.48 62,269 | 59,070 + 5.5 
Hudson 9,963 9,808 7,973 37,599 33,990 + 10.5 1.86 2.27 57,993 | 58,160 — 93 
Cadillac 8,110 7,928 3,370 32,121 15,068 +114.0 1.59 1.01 46,000 | 26,334 + 75.0 
Packard 8,650 7,723 6,978 31,456 31,096 4 13 1.56 2.08 50,000 52,810 =» 3 
Willys-Americar 3,074 2,319 2,025 10,613 9,380 + 13.1 53 .63 15,459 15,288 + 1.2 
Lincoln 2,426 2,042 1,879 9,491 9,381 s- 9:9 .47 .63 14,954 15,233 2.0 
Graham 54 77 207 421 406 + 3.5 02 .03 952 719 + 32.6 
Crosley 68 55 28 219 228 — 40 .01 .01 330 363 — 60 
Bantam 6 18 81 81 455 — $2.2 03 | 180 687 73.8 
Miscellaneous 268 149 560 | 1,137 1,250 — 6.1 06 .07 2,283 1,857 + 23.0 
Tetal 514,478 488 , 460 345.748 | 2,019,593 | 1,496,199 + 35.0 100.00 100.00 | 2,947,968 | 2,311,498 | + 27.5 
Chrysler Corp. 131,456 122,461 85, 283 486,553 363,906 + 33.9 24.09 24.32 692,345 500,557 + 38.2 
Ford Motors 90,087 74,184 65,143 363,120 291,973 + 24.4 17.98 19.52 532,964 464,214 + 15.0 
General Motors Corp. 245,272 248 ,078 162,075 991,552 696,474 + 42.3 49.10 46.55 | 1,458,577 | 1,107,958 + 32.2 
All Others 47,663 43,737 33, 247 178,368 143,835 + 24.0 8.83 9.61 264 ,082 238,769 + 10.5 





* In addition to data shown there were 556 Federal Government deliveries during May and a tota! of 421§ to date. 
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QU V\WATRAC BRAKES 


for National Defense... 



























































Wwe ELECTRIC BRAKES have been adopted 


for use on gun carriages and other mobile equip- 


ment for the U. S. armed forces. 


Likewise, for years, tractor-trailer operators from coast 
to coast have chosen WARNER ELECTRIC BRAKES 


for their “service-proved” efficiency and dependability. 


For any trailing equipment specify WARNER ELEC- 
TRIC BRAKES, the only brakes designed expressly 


for trailers. Write for complete information. 


WARNER ELECTRIC BRAKE MFG. COMPANY 
BELOIT . WISCONSIN 
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International 


Valentines for Hitler 
Well-armed British tanks of the “Valentine” type have been maneuver- 


ing lately in offensive formations. 


With hatches battened down for 


rough going they present a formidable threat to Nazi-occupied Europe. 


Change-Over Period May 
Ease Demand for Steel 


But Benefits Are Offset by 


Increase in Plate Production; 


Freight Cars vs. Tanks Become Major Priority Problem 


By W. C. Hirsch 

To what extent the model change- 
over period will lighten pressure on 
rolling and finishing mill capacity de- 
pends largely upon how many more of 
the continuous sheet and strip mills are 
slated to be diverted to the production 
of plates. Demand for the latter has 
become all the more insistent since 
scarcity of freight cars and the danger 
of resulting freight tie-ups have be- 
come front-page subjects. 


New Truck R 


egistrations 


Admitting that an adequate supply 
of freight cars is essential to the main- 
tenance of the country’s transportation 
system, should steel plates for their 
construction have the right of way over 
those needed in the manufacture of 
tanks that are the backbone of land de- 
fense? This is only one instance of the 
steadily growing difficulty of determin- 
ing what priorities should take prece- 
dence over other priorities. Steel or- 
ders with a high priority rating are 


Per Cent Per Cent of Total 
; FIVE MONTHS | Change, Five Months 

May* April May 2 5 Months 

1941 over 
1941 1941 1940 1941* 1940 1940 1941 1940 
Chevrolet 22,332 | 22,497 16,735 97,461 82,886 | + 17.6 33.40 34.05 
Ford... 17,290 16,789 13,769 85,069 69,329 | + 22.7 29.16 28.48 
International 9,023 9,129 | 6,715 41,093 31,100 | + 32.1 14.08 12.78 
ey 6,012 | 6,038 5,453 | 26,041 25,137 | + 3.6 8.92 10.33 
G. M. C. 4,224 | 4,267 | 3,704 18,947 16,335 | + 15.9 | 6.49 6.71 
Plymouth 1,066 1,041 1,064 4,743 4,568 + 3.8 1.63 1.88 
White 811 918 562 3,851 2,694 | + 42.9 1.32 1.11 
Mack 903 | 931 756 3,835 2,940, + 30.4 1.31 1.21 
Diamond T 561 | 701 501 | 2,728 2,597; + 5.0 -94 1.07 
Studebaker 434 | 475 112 1,754 | 585 | +199.8 | .60 .24 
Autocar 228 | 250 156 | 1,021 679 | + 50.4 | .35 .28 
Divco 213 217 | 187 946 | 791 | + 19.6 | 32 32 
Brockway. - 244 | 229 | 143 931 577 | + 61.4 a 24 
Willys-Americar 252 | 186 | 225 770 | 1,035 | — 25.6 | -26 42 
Federal 156 137 | 151 661 729 — 9.3 | -23 30 
Reo 157 | 154 | 6 618 34 | +1717.6 | 21 .01 
Hudson 84 | 94 | 92 391 375 | + 4.3 | .14 15 
Sterling | 43 | 48 | 25 | 193 137 | + 40.9 .07 .06 
F. W. D. 16 | 18 | 25 109 127 | — 14.2 .05 .05 
Bantam 3 | 7 | 41 29 234 | — 87.6 | .01 .10 
Miscellaneous 125 | 110 | 121 | 589 | 522 | + 12.8 | .20 21 
Total 64,177 | 64,236 | 50,543 | 291,780 | 243,411 | + 19.9 | 100.00 | 100.00 


| 





* In addit.on to these data there were 7993 Federal Government deliveries during May and a total of 36,069 for the 


first five months of 1941. 
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shipped within two to three months fol- 
lowing receipt of specifications. Com- 
mitments of a strictly civilian charac- 
ter probably will not move to buyer’s 
plants until next winter, and, if de- 
fense requirements for the particular 
descriptions of steel sought mount un- 
expectedly, may have to be laid over 
indefinitely. 

In spite of all this uncertainty, steel 
buyers, both those with and without 
priority ratings, continue to add to the 
unfilled tonnage on the mills’ order 
books. Naturally the steel industry op- 
erates at close to capacity, minor devi- 
ations from this rule being ascribed 
either to the necessity of recondition- 
ing equipment or to “wild cat” labor 
disruptions, such as impeded produc- 

(Turn to page 68, please) 


More Defense Contracts 


for Parts Manufacturers 


Promises that manufacturers of auto- 
mobile parts and components will be 
given a greatly increased volume of 
defense work have been made by OPM. 
At the same time OPACS has granted 
priority status to materials and equip- 
ment necessary to maintain the opera- 
tion of passenger automobiles, trucks 
and _ tractors. 

Some 120 members of the automobile 
parts industry, who met in Washington 
to nominate eight members of the Auto- 
motive Defense Industry Advisory 
Committee, were told by.OPM Director 
General William S. Knudsen that addi- 
tional defense work must be placed in 
plants now manufacturing consumers’ 
durable goods to get the defense pro- 
gram, now grown to nearly $60 billions, 
cut on time. 

The OPACS action giving priority 
status to materials necessary for in- 
suring automobile maintenance was 
prompted by the expectation that the 
defense program will make it increas- 
ingly difficult to expand or even main- 
tain existing supplies of new durable 
consumers’ goods. 


Metal Congress Goes 


All Out for Defense 


The “low-down” on national defense 
is expected to provide the principal 
theme for the 23rd annual Metal Con- 
gress and Exposition to be held in 
Philadelphia during the week of Oc- 
tober 20th, when over 275 manufac- 
turers will exhibit their products. 

“This year’s Congress is going ‘all 
out’ for defense,” said W. H. Eisenman, 
managing director of the Congress and 
secretary of the Metals Society, “giving 
the nation’s defense producers a chance 
to take stock of their progress. 


Ralph S. Cooper 
Ralph Stewart Cooper, retired presi- 
dent of the Independent Pneumatic 
Tool Co., Chicago, died at White Plains, 
N. Y., on July 13. Since his retirement 
six years ago, he had lived at Scars- 
dale, N. Y. 
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CUTS SIZE AND WEIGHT OF POWER TOOLS 
WITH ANTI-FRICTION NEEDLE BEARINGS 





THIS COMPACT THOR hand-model U1N Nibbler packs in 
plenty of power! It weighs only 334 Ibs., yet does the work of a 
portable power shear and, in addition, efficiently cuts irregular 
shapes, follows lines and contours, and even cuts inside shapes 
on a radius as small as 1% in., starting at a drill hole. 
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HOW IS IT MADE JUST A HANDFUL? Here’s what Mr. G. 
Larson, Chief Designer of Independent Pneumatic Tool Co., 
says:“* The Torrington Needle Bearing’s very small O.D. makes 
possible our compact gear case. And it gives us good anti-friction 
service without trouble, in the Nibbler and many other tools.” 





THE NEEDLE BEARING (indicated by Mr. Larson’s pencil) 
is fairly inaccessible when the tool is assembled, but no extra 
lubrication system is necessary because a large supply of grease 
is retained and evenly distributed in the reservoir formed by 
the close-fitting lips of the bearing’s race. 


If you have a bearing problem where high 
load capacity, small size, light weight, ease 
of assembly and lubrication are vital con- 
siderations, and low cost is an important 


OPERATING AT HIGH SPEEDS the Torrington Needle Bear- 
ing shows its ruggedness on jobs like this. Its precision-ground 
rollers and hardened outer race form a self-contained unit of 
high radial load capacity that is easily, inexpensively installed 
in almost any type housing. Initial cost is also surprisingly low. 


be glad to work with you in adapting its ad- 
vantages to your product. For details, write 
for Catalog No. 117. For Needle Bearings 





factor, investigate the Torrington Needle 
Bearing. Our Engineering Department will 


THE TORRINGTON COMPANY, TORRINGTON, CONN., U.S.A. + ESTABLISHED 1866 


Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 





Cleveland 


to be used in heavier service, write our asso- 
ciate, Bantam Bearings Corporation, South 


Bend, Indiana, for Booklet 103X. 


Chicago London, England 





TORRINGTON NEEDLE BEARING 
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GM Suppresses Stresses 


new Aeroproducts 
Division at Dayton, Ohio, gets into pro- 


As General Motors’ 
duction its new hydraulic propellers are 
put through exacting tests. Most im- 
portant is the measurement of vibration 
stresses. Tiny carbon resistance, which 
may be seen cemented to the blade sur- 
faces are wired to a slip ring assembly 
at the hub and thence to accurate gages. 
Stresses due to vibration can be measured 
throughout the entire speed range and 
then completely eliminated. Thus is wiped 
out a primary cause of propeller failure 
which until recent years was attributed 
to ‘‘causes unknown.” Other tests include 
100 hours at full throttle and 2000 cycles 


Exports and Imports of the Auton 


of speed variations and 500 cycles of power 
variations. 

Aeroproduct propeller blades are of 
light weight, hollow construction and are 
made of heat-treated, gear steel. Accurate 
hydraulic regulation permits full feather- 
ing as well as automatic regulation of 
pitch for all load conditions. 

The provelier hub is so desiqned that 
the effect of centrifugal force on the pro- 
Peller mechanism balances the blade 
torque at the safest operating angle. The 
hub design also permits the center mount- 
ing of a cannon for firing through an un- 
restricted hole in the center of the pro- 
peller shaft. 


otive Industry for May 


FIVE MONTHS ENDED 
MAY 


MAY 
1940 1941 1940 1941 
No. Value No. Value No. Value No. Value 
EXPORTS | 
$ | $ $ $ 
Automobiles, parts and accessories 21,337,197 39,510,652 117,472, 18¢ 137,649 066 
Passenger cars and chassis 9,207) 5,843,707 8,782 6,147,38C, 51,01C; 31,683,083) 39,244 27,199,853 
Low price range $850 inclusive 8,18) 4,726, 28€| 7,342) 4,220.43.) 44,992 25,450,11(; 32,187) 19,348,787 
Medium price range over $850 to $1200. 863, 835,691, 1,101 1,073,343, 5,214 4,956,95( 5,865 5,622,465 
$1200 to $2000 142| 204,861 198 223,760 727; 1,054,641 1,004 1,400,241 
Over $2000 2% 76, 867 140; 629,856 7 221,392 19€ 828,360 
COMMERCIAL VEHICLES { + s 
Motor trucks, buses and chassis (‘ctal). 7,832) 6,995,465 | 12,91(| 13,659,787, 50.45{, 41,194,877 53.842) 54,075, 46 
Under one ton 756; 366,614 1,39¢ 776,924, 6,951) 3,161,714 4,332! 2,301,665 
One and up to 1% tons 5,856) 3,099,337) 7,072, 4,467,549 31,76 17,478.57£| 33.33} 20.589,010 
Over 134 tons to 214 tons 702; 814,60€ 2,69 3,112,442 8,08€ 10,70¢4.07f 7.159| 8,436,185 
Over 244 tons 512) 2,701,95€ 1,832) 5,294,20C; 3,53 9,688.90 8.972) 22,688,387 
Bus chassis § 12,957 2 8.6€5 10€ 161, 616 51| 60,221 
Ld 
PARTS, ETC. & 
Parts except engines and tires 
Automobile unit assemblies 3,514,694 5,686, 433 19, 769 , 487 30,419,427 
Automobile parts for repiacement (n.e.s. 3,513,638 3,405, £6. 17,931, 57£ 18,162,134 
ther automobile accessories (n.e.s.) 493 , 66 413,229 1,989,641 2.601, 287 
Automobile service appliances 370, 229 413,651 1,758. 78f 1,658,405 
Airplanes, seaplanes and other aircraft 
(powered) 295 13,998,832, 51° 10,742,631 1,09(€ 71,556.23 2.36& 161,629,708 
Parts of airplanes, except engines and 
tires (n.e.s.) 1,888,998 4,557, 00€ 9,514,243 17,059,176 
¥ r 
INTERNAL COMBUSTION ENCINES \ 
Stationary and Portatle = PF 
Diesel and semi-Diesel 
(other than automotive) 74, 368,677 226| 657,254 388) 1,279,477 737, 1,971,356 
Other stationary and portable -% 
Not over 10 hp. 1, 29€ 68,092 2,114 123,253 6,557 389,56 8,404 537,058 
Over 10 hp. 187 260,079 11,537 122.818 1,057) 1,362.76 12.333 1,165,781 
Accessories and parts (carburetor: 436, 10 569,737 1,862,275 2.370.823 
Engires for: 
Motor trucks and buses 1,3 207,95 2,14€ 219,034 10,16) 1,118,01¢ 9.79€ 1,092,087 
Passenger cars 862 80,84C 1,182 184,723) 9,542 862.452 4,791 699,184 
Aircraft 397, 3,408,91§  48C 3,230,777, 1,694 14,581,641 3,384 39.217.861 
IMPORTS 
Automobiles (dutiable ac 51.79° ee 18. 33° 2' 271.22 17° 197.748 
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Truck and Bus Inventory 
To Be Started Next Month 


Pertinent information needed in 
planning the use of motor trucks and 
buses in any emergency will be col- 


lected through the medium of a nation- 
wide inventory to. be sent to all truck 
and bus owners early in September. 
Owners will be asked to fill in a sepa- 
rate card for each vehicle stating its 
type, size, age, etc. 

The Public Roads Administration 
has planned the procedure for the in- 
ventory and its representatives will co- 
operate with state motor vehicle regis- 
tration agencies in compiling the list of 
owners. The Works Progress Adminis- 
tration will furnish assistance where 
needed in mailing the questionnaires 
and assembling the returns. 


PUBLICATIONS 





A catalog, No. 41, illustrating and de- 
scribing its line of pneumatic tools for in- 
dustrial use, has been issued by the Aro 
Equipment Corp.* 

Two manuals on high-alloy steels have 
been released by the Allegheny Ludlum 
Steel Corp. One covers tool and the 
other stainless steel.* 

A handy-size catalog on Joyce Jacks has 
been released by the Joyce-Cridland Co. 
It illustrates.and describes, with complete 
specifications, 289 different models and sizes 
of jacks.* 

Integral gear units for generators, com- 
pressors, pumps, lineshafts and other equip- 
ment to be driven slower than efficient tur- 
bine speeds are described in a new 4-page 
folder by Westinghouse Electric & Mfg. Co.* 

Book 1975, Link-Belt Co., entitled New 
Bulk-Flo, describes its new power-operated 
conveyor system for the handling of loose 
materials of 1 to 140 tons per hour. 

John S. Barnes Corp. has issued a 


steel 


new 


bulletin announcing an improved solenoid 
designed primarily for machine tool use.* 
B. F. Goodrich Co. has announced two 


more catalog sections: No. 4030, High Pres- 
sure Hydraulic Control Hose and No. 9790, 
Milled Sponge Rubber.* 

A series of 14 booklets for training oper- 
ators in the setup and operation of its 
automatic screw machines has been issued 
by the Brown & Sharpe Mfg. Co., Provi- 
dence, R. [. The complete series is priced 
at 50 cents. 

The Neoprene Notebook, No. 30, has been 
released by the Rubber Chemicals Division 


of E. I. duPont DeNemours & Co. In the 
issue is an article on Neoprene tires.* 

The Bristol Co. announces catalog No 
572, on time cycle controllers for plant 
process operations, and two bulletins, one 


on steel belt lacing for joining or repairing 
machine and conveyor belts and 
socket screws.* 

The July issue of Repaint Reporter, pub- 
lished by Ditzler Color Co., contains infor- 


one on 


mation on appearance reconditioning of 
automobiles.* ; 
Wells Mfg. Corp.'s latest folder on its 
Metal Cutting Band Saws describes and 
illustrates models Nos. 5 and 8.* 
An illustrated catalog on its 9-in. pre- 


cision lathes, Models A, B and C, has been 

announced by South Bend Lathe Works.* 
The Burd Piston Ring Co., Rockford, TlL., 

has issued the 1st edition of the Automotive 





Serviceman’s Handy Hand Book designed 
for use by automobile mechanics. Price is 
50 cents a copy. 

*Obtainable through editorial depart- 
ment, AUTOMOTIVE INDUSTRIES. Address 
Chestnut and 56th Sts., Philadelphia. 
Please give date of issue in which litera- 
ture was listed. 
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... Ask your supplier about 
Molybdenum high speed steels. 
Experience proves they pay. 


You know what you want from your cutting tools. Here’s what users are getting from 
molybdenum high speed steels, in comparison with the tungsten types. 


Equivalent cutting properties Greater toughness Lower cost 


These are facts — with nine years’ experience in thousands of shops to back them up. Check 


cost and performance records with any user you like. See your supplier for the proper 
analysis and heat treatment for your requirements. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED «© FERROMOLYBDENUM + CALCIUM MOLYBDATE 
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Lubri-Zol Has New 


Laboratory 
(Continued from page 31) 


10—Air-cooled single cylinder engines 

2—Torque Products water brakes 

1—Taslor Hi-Eff water brake 

3—175 hp. Induction-type dynamometers 

1—Chevrolet car, set up on treadmill for 
impact loading 

1—Chassis dynamometer, equipped with 
400 hp. induction-type dynamometer 

1—75 hp. electric dynamometer 

1—100 hp. electric dynamometer 

1—SAE film strength machine 

1—Timken lubricant tester 

1i—Fayvilie Levally lubricant tester 

2—-Cormen lubricant testers 

1—Shell 4-ball lubricant tester 
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Munitions (2 
Broaching Jobs 
Made Easier 
with § 


, 


CY 


PAT'D U. S. FATENT OFFICE 


HIS is another example of a difficult metal working 

problem made easier with Stuart’s Thred-Kut. These 
1,000 Ib. breech rings are broached on the largest 
broaching set-up ever developed by Lapoint Machine 
Tool Co. It was natural to put Stuart’s Thred-Kut on 
the job because of its proved performance and wide 
use in armories, arsenals, aircraft plants and other re- 
lated industries where nothing less than the best cutting 


fluid can serve. 


For tapping, threading, deep drilling, broaching, gear 
cutting and all alloy steel machining operations — use 
Stuart's Thred-Kut! You'll save time, money and head- 
.. wire... phone for a trial drum today. 


‘REMEMBER: the cost of cutting fluids is measured by 
pennies—the cost of tools and production by dollars! 


aches. Write . 


tuart’ 





The foregoing is intended as a brief 
but comprehensive outline of the new 
plant from the standpoint of physical 
equipment and operating philosophy. It 
is apparent that no effort has been 
spared to provide a true scientific back- 
ground for the development of chemical 
products which have such an important 
bearing upon the economical function- 
ing of modern automotive equipment 
for stationary work, for road transpor- 
tation, for air transport. 

Much of the activity of the labora- 
tory has been translated into technical 
reports for presentation to engineers, 
metallurgists and operators in various 
fields. A brief summary of recent tech- 
















90 mm. 
Anti-Aircraft 
Breech Ring 


@ Above is shown the 
set of 14 broaches used 
to broach the 90 mm. 
anti-aircraft gun breech 
ring. 28 cuts are taken 
to remove 230 cubic 
inches of material. One 
part of the square hole 
has a 1%,° taper. 
Squareness, size and 
taper are held to an ac- 
curacy of .0015”. 
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nical reports is given below: 

Show Motor Oil Varnish Tendencies 
with Single-Cylinder Test Engines 
—National Petroleum News, Sept. 
4, 1940. 

Use of Small-Scale Single-Cylinder 
Engines for the Evaluation of 
Motor Oils, by A. O. Willey and 
C. F. Prutton, SAE Summer 
Meeting, 1940. 

Hypoid Gear Lubrication, by C. F. 
Prutton and A. O. Willey, National 
Lubricating Grease Institute, Octo- 
ber, 1939. 

Hypoid Lubricants, by C. F. Prutton 
and A. O. Willey, S.A.E. Fuels and 
Lubricants Meeting, Tulsa, Novem- 
ber, 1939. 

Testing of Hypoid Lubricants, by 
C. F. Prutton and A. O. Willey, 
SAE Journal, August, 1938. 

Improved Motor Oils (Technical 
Bulletin, 1941). 


Lycoming Production 
(Continued from page 25) 


of the procedure and will serve as an 
inventory of much of the major items 
of equipment found in this department. 
Moreover, the pictorial section pro- 
vides an excellent cross-section of ma- 
chines and tooling now in use. 

It should be noted that the routing 
for the right hand case reproduced 
here, covers ali of the operations com- 
mon to both the right and left hand 
cases, including the final steps after 
both cases have been assembled to- 
gether. 

Commercial engines are assembled in 
conventional fashion, then run-in ini- 
tially on electric break-in stands. For 
this purpose, there is a battery of 
twenty stands. After break-in the com- 
mercial engines are routed to the test 
cells, of which there are eight units, 
for a brief standard test schedule. 


Spark Plug Threads 
in Light Metals 


When a spark plug has to be secured 
into the wall of a cylinder or cylinder 
head cast of a light alloy, it is cus- 
tomary to insert a bushing of some 
stronger material. To obviate the need 
for such a bushing, a German firm has 
patented a special thread for spark 
plugs and spark-plug holes. Both the 
spark plug and the hole for it are cut 
with a relatively coarse V thread, the 
thread in the light metal has the top 
half removed, and the thread on the 
plug the groove is filled up with metal 
to half its depth. Only the top half 
of a normal V thread is used on the 
plug and the bottom half in the light- 
metal part. For a given radial depth of 
thread this gives a much stronger 
thread in the light-metal part. 
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WELD-O-TROL PAYS DIVIDENDS 


@ IN TIME: saves man-hours required for 
maintenance. 


@ IN PRODUCTION: allows greater effec- 


tive production time. 


@ IN WELD QUALITY: enables resist- 
ance welding of many nonferrous metals; 
produces more uniform, stronger welds. 


... ano WELD-O-TROL... 


THE FAST, SILENT POWER SWITCH 
WITH NO MOVING PARTS 


Weld-O-Trol, the power switch with no moving 
parts, eliminates the mechanical limitations on 
high speed, heavy current resistance welding. 

Installed with existing welder-timer equipment, 
it steps up production because of fewer mainte- 
nance outages. It operates on the electronic valve 
principle, without mechanical contacts, and elimi- 
nates frequent maintenance delays and replace- 
ment costs. 

Weld-O-Trol is a lightweight, compact unit, easily 
installed with your present equipment. Bulletin 
F-8451-A contains the complete Weld-O-Trol story. 
Send for your copy today. WESTINGHOUSE 
ELECTRIC & MANUFACTURING CO., EAST 
PITTSBURGH, PA., DEPT. 7-N. 


Westinghouse 
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Nickel Steel Substitutes 
(Continued from page 37) 


materially affecting the ductility. In 
the case of the 5 per cent nickel steel 
2512, two of the alternates proposed, 
3315 and 43820, have higher tensile 
strength and yield point than the metal 
they are to replace. 

The thorough-hardening alloy steels 
most commonly used may be divided 
into three distinct classes, as follows: 

(1) Steels with from 0.25 to 0.35 
per cent carbon, used in the oil- or 
water-hardened state within a tensile- 





strength range of 100,000 to 150,000 
lb. per sq. in. and a Brinell hardness 
range of 200 to 300. The most popular 
nickel-containing steels in this group 
are 2330, 3130, and 3135. 

(2) Oil-hardened steels with 0.40- 
0.50 per cent carbon, which subdivide 
as follows: 

(a) Those used in the fully hard- 
ened state, tempered to about 400 
deg. Fahr. with resultant Brinell 
hardness of 550 to 600, with a ten- 
sile-strength range of 275,000 to 
300,000 lb. per sq. in. 

(b) Those treated to Brinelll 
hardness of 350 to 450, within a ten- 
sile-strength range of 175,000 to 





and joints. 


punishment. 


Western Felt's modern 


4035-4117 Ogden Avenue 


Hair and Jute Felts. 
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Sound Automotive Construction 
Requires Felt 


Of all the many things that go to make up a modern 
car, none plays a more fundamental part than felt. 
First of all, it keeps a car running quietly! Felt in 
many places eliminates rattles and squeaks. Felt 
Washers retain iubricant for important bearings 


A basic automotive materiai felt is tough and re- 
silient, it resists the elements and stands plenty of 


laboratory and research 
facilities are at your command without cost or obli- 
gation. You'll find much helpful information on how 
to use felt in your business. 


WESTERN rect works 


Largest Independent Manufacturers and Cutters of Wool, 

Established 1899. 

Also Molders of the Acadia Synthetic Rubber Products. 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 


Chicago, Illinois 








225,000 lb. per sq. in., and 
(c) Those treated to Brinell 
hardness values of 275 to 325 within 

a tensile-strength range of 140,000 

to 170,000 lb. per sq. in. 

The most popular nickel-containing 
steels in this group are 2340, 3140, 
3145, 3150, 4840, *4345, 4640, and 4650. 

(3) A specialty class of alloy steels 
with approximately 0.60 per cent car- 
bon, used mainly for tools and dies. 
The nickel-containing steels of this 
group, including chromium-nickel, 
chromium - nickel - molybdenum - copper 
and = chromium-nickel-molybdenum-va- 
nadium steels, have properties which it 
will be most difficult to duplicate with 
cther alloys without considerable re- 
search. 

The principal uses of the 2300 series 
of thorough-hardening steels (3.25- 
3.75 per cent nickel) are in aircraft 
engine parts such as connecting rods, 
connecting-rod bolts, crankcase bolts, 
studs, keys, propeller shafts, generator 
shafts, pump shafts, rocker arms and 
gears. 

Steels of the 3000 series (0.60-0.80 
per cent nickel) are used chiefly in the 
manufacture of steering arms, steering- 


knuckle supports, and transmission 
gears. 

Series 3100 steels (0.60-0.80 and 
0.70-0.90 per cent nickel) are used 


mainly in aircraft-engine parts such as 
bolts, nuts, studs, connecting rods and 
crankshafts. In the automotive indus- 
try these steels are used for steering 
arms and_ knuckles, knuckle pins, 
crankshafts, differential drive pinions, 
pinion shafts, ring and side gears, pro- 
peller shafts, rear axles, transmission 
gears and transmission splined shafts. 

Most of the 3300 series steel (3.25- 
3.75 per cent nickel) is used for heavy- 
duty shafting. 

Principal uses of the 
steels (no nickel) are in automotive 
bolts, pinion shafts, front and rear 
axles, leaf and coil springs, sway bars, 
cylinder-head studs, steering arms and 
steering knuckles. 

The 4100 series steels (no nickel) 
are largely used in aircraft parts such 
as propeller blades, bolts, nuts, studs, 
connecting rods, crankshafts, cylinder 
liners and structural shapes and tub- 
ing. In the automotive industry they 
are used for steering 


4000 series 


arms and 


knuckles, connecting rods,  crank- 
shafts, transmission splined shafts, 
rear axles and trailer axles. Similar 


parts of marine engines also are made 
of these steels. 

The principal uses of the 4300 series 
steels (1.65-2.00 per cent nickel) are 
in the manufacture of aircraft-engine 
parts such as crankshafts, propeller 
shafts, and connecting rods, and for 
automotive crankshafts and rear axles. 
It is also used for marine-engine crank- 
shafts and propeller shafts and for 
different types of dies. 

Steels of the 4600 series (1.65-2.00 
per cent nickel) are used for forgings 
for aircraft engines, automotive trans- 

(Turn to page 52, please) 
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PREPARED BY THE SENECA FALLS MACHINE co. “‘THE Qo-owung PEOPLE” seENneEca FALLS, NEW YORK 











MODEL LR Lo-swing LATHE COMPLETELY TURNS 
TORQUE ROD END PINS IN ONE OPERATION 








@ Problem: To completely turn, face, chamfer and square 
torque rod end pin forgings in one operation on a production 
basis. 


Solution: A Model LR Automatic Lo-swing was selected for 
this job because it provided adequate speed, power and capacity. 


The work comes to this machine in the form of rough forgings 
with a square hole in the ball end and with center holes drilled 
in a previous operation on a Seneca Falls Star Drilling and 
Centering Machine. Work is driven by means of a square 
driver, so designed as to clear the facing too] at that end. 
The opposite end of the piece has a protected center. In this 
way both ends can be completely faced. 


The front carriage carries one plain and two template-con- 
trolled tool blocks. The two facing tools and one squaring tool 
are mounted on the back attachment. All tools are cemented 
carbide. Production is about 70 pieces per hour at 85% eff- 





Close-up showing tooling and work in position. A rough forging . x ° ° ° Pe 
aa & Gebiiak diese car be ante Gn Ge enbtiane. ciency, and the work leaves this machine ready for grinding. 








> from 





Nickel Steel Substitutes 
(Continued from page 50) 


mission gears, splined shafts, tractor 
gears, etc. 

Steels of the 5000 series (no nickel) 
are used in clutch shafts and trans- 
mission main shafts. ' 

The 5100 series (no nickel) goes 
largely into automotive leaf and coil 
springs, steering worms, transmission 
gears and transmission splined shafts. 

Finally, steels of the 6100 series (no 
nickel) are used in the manufacture of 
such aircraft engine parts as propeller 





hubs and blades, coil springs, piston 
pins, knuckle pins, connecting rods, and 


crankshafts. They are used in the 
automotive industry for differential 


pinion and side gears, and leaf and 
coil springs. 

In the foregoing only the aircraft, 
automotive and marine-engine uses of 
the various steels are mentioned. Quite 
naturally, many of these steels are 
used also for other industrial purposes, 
most of which are listed in the pam- 
phlet under review. 

In the case of the thorough-harden- 
ing steels, also, charts are given in 
which the chief physical properties of 





* WYMAN-GORDON 


WORCESTER: 
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interchangeable steels are given in bar 
form. In the first chart, for instance, 
the two nickel-bearing steels 2330 and 
3330 are compared with the nickel-free 
steels 4037 and 6130 with respect to 
tensile strength, yield point, reduction 
of area and Izod impact value. In addi- 


tion there are graphs showing the 
variation of the various properties 
with the draw temperature, graphs 


showing the variation of the tensile 
strength with reduction of area, and 
graphs showing the variation of ten- 
sile strength with the Izod impact value. 
There are also graphs showing the 
variation of the Brinell hardness with 
distance from the center of the test 
specimen, the effect of mass on the 
tensile strength and Izod impact value, 
and the effect of the tempering tem- 
perature on the equivalent tensile 
strength and the Brinell hardness in 
the case of fully hardened steels with 
between 0.40 and 0.55 carbon, fully 
hardened steel with between 0.30 and 
0.40 carbon, and not fully hardened 
steel. 

Two of the physical property charts 
in the pamphlet of the American Iron 
and Steel Institute, one for case-hard- 
ening and the other for thorough-hard- 
ening steels, are reproduced herewith. 


G.E. Flood Light 


Now Has Hinged Door 


A hinged door which makes “relamp- 
ing” and cleaning easier, has been added 
to General Electric’s Type L-49 flood- 
light. This is a 300/500-watt incan- 
descent general-purpose floodlight ap- 
plicable for protective lighting systems, 
for use at gasoline stations, parking 
lots and factories. The reflector is 
available in either a polished (specular) 
or etched (diffused) surface. A mogul 
screw-base socket provides for fixed- 
focus mounting of a general-service in- 
candescent lamp. A _ four-foot, two- 
conductor cable passes through a weath- 
erproof stuffing gland. This cover glass 
is clear, convex, and heat-resisting. 





An Improved Floodlight by G.E. 
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PHILLIPS SCREWS CUT 
OUR ASSEMBLY TIME 50%! 





i OVERHEARD — 
Other department heads 
were blaming inefficiency 

- On my assembly line for de- 
livery date delays. Naturally, 
I was worried. 


t 
| 
| 


e permitting fast power driving 


e eliminating extra operations, pilot holes, 
washers 


e freeing operator’s hand to hold work 


e increasing holding power (fewer screws 
needed) 

e eliminating refinishing costs and time. 
i INVESTIGATED — 
And found that the whis- 
pers were justified. Delays, 
low output, worker fatigue, 
were crippling our plant, 
particularly... 


Slow-driving slotted screws may be holding 
up your assembly line right now. Hundreds of 
screw-using factories have obtained remark- 
able results by changing overto Phillips Screws. 
Write one of the firms listed below for facts 
about Phillips Screws in your industry. 


SCREW-DRIVING 
DELAYS! 
Slow,awkwardtwo-handed 
driving with slotted screws; 
scratched surfaces, fumbled 
screws — crookedly driven, 
split, burred, wasted! 





OLD-FASHIONED 
FASTENING 
A lot of small troubles 
added up to a big headache 
— all the result of buying a 
slow-driving slotted screw 
because it was priced less. 
Naturally we changed to 
Phillips Recessed Head 
Screws...and now... 


PHILLIPS 353s 
gn Ha 


WOOD SCREWS « MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
Allowed and Pending. 














American Screw Co., Providence, R.1. The Lamson & Sessions Co., Cleveland, Ohio Pheoll Manufacturing Co., Chicago, III. 

Central Screw Co., Chicago, Ill. The National Screw & Mfg. Co., Cleveland, Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Chandler Products Corp., Cleveland, Ohio New England Screw Co., Keene, N.H. Scovill Manufacturing Co., Waterbury, Conn. 

Continental Screw Co., New Bedford, Mass. The Charles Parker Co., Meriden, Conn. Shakeproof Lock Washer Co., Chicago, III. 

The Corbin Screw Corp., New Britain, Conn. Parker-Kalon Corp., New York, N.Y. The Southington Hardware 4 Co., Southington, Conn. 
international Screw Co., Detroit, Mich. Pawtucket Screw Co., Pawtucket, R.1. Whitney Screw Corp., Nashua, N.H. 
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MEN and MACHINES 


(Continued from page 34) 


A MACHINE for grinding chip-breaker 
4™ crooves in carbide tools, with a 4- 
in. peripheral diamond wheel, powered 
by a 4-hp. motor and built around a 
new type universal-angle tool vise, has 
been placed on the market by Ham- 
mond Machinery Builders, Inc., Kala- 
mazoo, Mich. The tool vise provides 
three separate planes of adjustment for 


the grinding angle. It consists of two 
steel blocks, rounded at the bottom, 
cradled into each other at right angles, 
and locked together after adjustment 
by means of cam locks operating in ma- 
chined segments on their ends. Mounted 
atop these two blocks is a flat circular 
piece which swivels through 90 deg. 
from the center of any of the four sides 


THE PISTON SPECIALISTS 


Years of “knowing how” to manufacture good pistons 


plus introducing accepted new designs plus over forty 
million pistons now in service p/ws the continued choice 


of Sterling pistons for original equipment qualifies Ster- 


ling as the piston specialists. 


STERLING ALUMINUM 
PRODUCTS, INC. 


SAINT LOUIS 
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of the block. This piece carries the 
vise jaws which hold the tools firmly 
by means of Allen screws. After the 
tool has been mounted in the vise, ad- 
justed to the desired grinding angle, 
and locked, the entire unit is cranked 
into contact with the grinding wheel by 
means of a calibrated hand wheel. 

The grinding assembly on the left 
side of the 


machine may be used for 
rough or finish grinding of carbide 


tools, using an 8-in. silicon-carbide or 
diamond wheel mounted on the spindle 
at the left side. Over the wheel is 
mounted an integral wheel guard and 
coolant tank with needle valve. A tilt- 
ing work table, slotted for protractor 
angle-guide and fitted with an easily 
cleaned sludge pan _ underneath, is 
mounted on a 1%-in. shaft extending 
from the left side of .the base. To 
change wheels, the entire unit may be 
slid off the supporting shaft by loosen- 
ing one clamp. 


NEW electric brazer for brazing and 

soldering with silver solder is an- 
nounced by the Ideal Commutator 
Dresser Co., Sycamore, Ill. It operates 
cn the same principle as “Thermo-Grip”’ 
seft-soldering tools, and consists of a 
power unit or transformer and a pair 
of electric-heating pliers. The over-all 
size is 14 by 12 by 25 in. and the 
weight, 100 lb. for the 60-cycle and 150 
lb. for the 25-cycle unit. 


_ meet demands for faster sched- 
ules, Black & Decker Manufacturing 
Co., Towson, Md., has developed a 9-in. 
heavy-duty production sander. It has 
a fast spindle lock which makes possible 
a quicker change of pads and abrasive 
disks. Power is furnished by the Black 
& Decker universal motor which oper- 
ates on either DC or AC current, and 
the drive is through spiral bevel gears. 
Switch and commutator are sealed 
against abrasive dust and grit. The 
switch is of the plunger-operated type 
and cannot be turned on accidentally. 


| Reeling SALES CoRP., Water- 
town, Mass., presents a new, quick- 
locking harness to speed up the han- 
dling and dumping of barrels and 
drums. It is no longer necessary to 
have the harness affixed to the drum or 
adjusted to it. A standard type of 
Lewis-Shepard barrel hoop truck de- 
posits the drum directly into the har- 
ness. The harness is equipped with a 
spring toggle, is arc-welded throughout, 
and can be made for any size of drum. 


NEW 230-volt industrial multi- 

breaker announced by Cutler-Ham- 
mer, Inc., is claimed to afford econom- 
ical application as a motor circuit 
switch or service disconnect switch. It 
is fuseless, with bi-metallic-strip actua- 
tion, visible trip indication, and trip- 
free lever. It is quick-make and quick- 
break, with a rated capacity of 230 
volts from 15 to 100 amp., available in 
three-pole, three-pole solid neutral, or 
four-pole solid neutral types. 
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R U B B E R in Sea Defense 


Rubber keeps hattle fleets afloat! 


Back of the big guns is rubber . . . rubber hose, rubber gaskets, 
- rubber insulated wires and cables, rubber cushions for delicate 
instruments, rubber life rafts, rubber deck cleats for safer footing, 
rubber propeller shaft linings, rubber gun mountings, rubber 
expansion joints and thousands of other rubber items vital to 
. fleet operations. 


















OFFICIAL U. &. NAVY PHOTO 





OFFICIAL U. S. NAVY PHOTO 
Rubber helps fire guns!... modern gun- 
nery would be unknown if it were not for con- 
trol devices, telephone and power lines, and 
instrument-protecting devices 
made possible by rubber! 


More rubber on the road 
with U. §. ROYAL DeLuxe 


Wider, flatter tread of longer- 
wearing U. S. Tempered Rubber r 
gives greater mileage . . . especially 
significant today when tires that last 
longer are so important to the gov- 
ernment and to the motorist alike. 






















Rubber diving suits 


are vital for exploratory, 
life-saving, salvage and re- 
pair operations. Without 
rubber it would be impos- 
sible for men to work below 
the sea! 











No subs without rubber! Rubber hose and rubber gaskets are 


essential to a submarine’s air and oil supply; rubber battery separators help 
provide undersea power, acidproof rubber linings protect battery room com- 
partments, rubber mountings cushion guns. 





OFFICIAL U. S. NAVY PHOTO OFFICIAL U. S. NAVY PHOTO 


UNITED STATES RUBBER COMPANY 


6600 E. Jefferson Ave., Detroit, Mich. 
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Two Improvements for 
Timken Two-Speed Axles 


Although the manual shifting of 
Timken two-speed axles by means of a 
lever in the truck cab is considered 
not difficult, engineers of the Timken- 
Detroit Axle Co. have improved the 
shifting still further by developing a 
new design for spline teeth that allows 
an instantaneous engagement of the 
shift collar with the desired spur pin- 
ion at synchronized speeds. It has been 
named the Timken “Easy-Shift.” With 
the newly designed spline teeth, gear 
shifts can be made without declutching Power Shift on Timken Axle 





= Here's what 
‘happened when a leading 
manufacturer of clutch 
covers asked a Kerns service | 
man to develop a drawing 
compound to fit the job. 


J 'inereasen 1 §Z, 
“D scneasen S$ S% 


3 DILLUTION 


* INCREASED 350% 


KERNS DRAWING COMPOUNDS 
make your work faster, 
better and easier to clean. 
They increase die life and 
cost less per piece. 











The L. R. KERNS CO., Inc. beg 
Manufacturers of Industrial Lubricants 


2842 East 95th Street @® Chicago, III. 
TELEPHONE: SAGINAW 6656 
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in most instances after a little practice. 

The Timken “Easy-Shift” has been 
hooked up with power shifting in sev- 
eral ways by vehicle builders. Where 
vacuum power is used, a vacuum cyl- 
inder shifts in one direction by the use 
of vacuum and in the return direction 
by means of a spring. This power unit 
is mounted directly on the differentia! 
carrier. A control button, or cable 
knob, is provided in a convenient loca- 
tion, either on the steering column or 
instrument panel, and operates the 
vacuum valve. An installation of this 
type is shown in the accompanying il- 
lustration. 

This power actuation provides a 
silent and effortless shift with light- 
ning speed from one gear ratio to the 
other. It results in the elimination of 
speed loss in shifting on upgrades, 
elimination of shock loads from sudden 
clutch engagement and also eliminates 
the extra control lever in the cab. 


Micro Switch Corp. 


Makes Splash Proof Unit 


A splash proof, malleable - housed 
precision switch, which can be conveni- 
ently mounted from any one of four 
sides for use as an interlock, limit or 
pushbutton switch, is announced by the 
Micro Switch Corp., Freeport, Ill. The 
variety of mounting positions is an ex- 
ceptionally useful feature of the switch. 
Ii is possible to mount the switch di- 





rectly to a machine frame from prac- 
tically any position whether the switch 
has the roller arm, cross-roller arm, or 
push-rod plunger type of actuation. 
If lug or foot mounting is desired, 3/16- 
in. thick steel mounting plates can be 
furnished. 

The switching element is a Bakelite 
Micro Switch which is rated at 1200 
watts up to 600 volts a.c. 

Both types of roller arm are of alu- 
minum, adjustable through 360 deg. 
with the roller of a non-sparking ma- 
terial of high concentricity. The roller 
rides on an oilless-bronze bearing. Over- 
travel on this switch is 90 deg. The 
plunger type of actuator has a bullet- 
nose push-rod of case hardened steel 
which moves in a long cadmium plated 
hexagonal bushing. 
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KELLERFLEX 


The Kellerflex JB-1 machine, shown here, 
has a 4 H.P. totally enclosed motor with 
an overload switch. Speeds available for 
this model range from 875 to 6800 R.P.M. 


IGID quality has reaped its reward . . . defense in- 
R dustries have found that they can depend on th- 
trouble-free operation of Kellerflex machines and equip- 
ment. Their power and flexibility can be used constant- 
ly ...24 hours a day—every day. 


Check the grinding, burring, sanding and polishing 
jobs in your own plant and remember ... you can 


push your Kellerflex equipment to the limit—it was 


designed for the long, tough jobs as well as intricate 
sah er 6 en J Headquarters for the finest 
‘ision x. ‘ : 
flexible shaft equipment. 


PRATT oa WHITNEY Division Niles-Bement-Pond Co. West Hartford, Conn. 
~Kellerflex Sales Department | 
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High Nickel Spring 
Is Self-Compensating 

A new self-compensating spring now 
available commercially utilizes a 36 
per cent nickel steel and can be com- 
bined with other springs or elastic 
elements such as bellows, diaphragms, 
etc., to produce instruments, the accu- 
racy of which is said to be virtually 
unaffected by ordinary temperature 
changes. 

These springs, manufactured by All- 
Weather Springs, New York City. are 
now being used in spring scales, aero- 


HERE’S no resting on past lau- 
rels for the Bendix Drive. Billions 

of sure, effortless starts in millions of 
cars have long proved the reliability 
of the Bendix Drive. And its prefer- 
ence by a good share of the industry 
is flattering evidence of that proof. 
Yet the desire to stay the best 
gives constant impetus to improve- 
ments. Thus, those who specify the 
Bendix Drive are sure not only of 





nautical insiruments and other spring 
actuated instruments, which may be 
used in localities where they are ex- 
posed to wide temperature variation. 


Dings Magnetic Separator 


The accompanying drawing _ illus- 
trates a new type of magnetic separator, 
which originally was designed for a 
concern engaged in reaming rifle bar- 
rels, to remove small particles of iron 
from circulating cutting compounds. It 
consists of a baffle installed in the pie 
cross, as indicated, which deflects the 





time proved reliability but also of 
newest improved advancements. 
So today there is a Bendix Drive 
for engines from the very smallest 
to the very largest including every 
type of starter control—foot but- 
ton, clutch, or accelerator pedal, 
dash button or with Startix, com- 
pletely automatic switch key start- 
ing. Specify the Bendix Drive and 


be assured of owner satisfaction. 


ECLIPSE MACHINE DIVISION 
BENDIX AVIATION CORPORATION 
ELMIRA, NEW YORK 


BENDIX DRIVE 
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AUTOMATIC DiscMance waive} 
L_- 5 - 
Removes Iron Particles from Flowing 


Cutting Compounds 


flow of liquid to the poles of a high- 
intensity electro magnet. A consider- 
able portion of iron can be allowed to 
accumulate on the magnet poles before 
cleaning is necessary. Cleaning is ac- 
complished by interrupting the current 
to the magnet, which then becomes de- 
energized and releases the accumulated 
iron and also the automatic discharge 
valve. This permits a flushing action 
through the bottom of the magnet which 
thoroughly cleans it. When current is 
turned on, the discharge valve closes 
securely. 

This magnet is supplied with a suit- 
able rectifier for supplying de current. 
The machine is the product of Dings 
Magnetic Separator Co., Milwaukee. 


Gar Wood 
Arm-Type Hoists 


Gar Wood Industries, Inc., Detroit, 
is now in production on several new 
arm-type hydraulic hoist models which 
are recommended for installation on 








For 8 to 10 ft. Dump Bodies 


1% to 2-ton truck chassis and specially 
adaptable for use in connection with 
dump bodies of from 8 to 10 ft. length. 
These hoists, which are being manufac- 
tured in three sizes, involve a new lift- 
ing arrangement which distributes the 
lifting effort over a greater area. Other 
advantages claimed are that stresses 
on body, hinges and chassis frame are 
minimized, that the lever arm is longer, 
that parts are fewer, that operation is 
fast, that minimum oil pressure is used, 
and that the weight is a minimum for 
an arm-type hoist. 
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Enlarged spectrogram 
of a_ nickel-chromium- 
molybdenum steel. 








Research in Action... 


Quality in alloy steels is largely a matter of precise 
control of composition during the steel-making process. 
But to control composition, to know what additions to 
make to each heat, the steel-maker must have some 
rapid means of determining the exact percentage of each 
element present. For such purposes, chemical analysis 
is far too slow, the analyses for certain elements serving 
only as “‘post-mortem” reports on the finished steel. 
This is all right as far as checking quality goes, but 
gives no basis for controlling it. 


In Bethlehem’s modern plants, Physical Chemistry’s 
most recently developed method of rapid quantitative 
analysis is in routine use on a 24-hour-a-day basis. In 
this method, a spectrographic negative is made, using 


BETHLEHEM STEEL COMPANY — 
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samples of metal from a given heat. The blackness of 
the line on the film caused by each element present is 
measured photoelectrically, and the measurements are 
converted directly into percentages. Accurate analysis 
is available ten minutes after samples leave the furnace. 


In this example of Bethlehem’s integration of research 
and production is another reason why you can rely on 
Bethlehem Alloy Steels—today and tomorrow. For out 
of such research on a production scale come not only 
today’s quality steels but tomorrow’s major alloy steel 
developments as well. Bethlehem Alloy Steels include 
every steel in the S.A.E. series, as well as to other 
specifications, and are available as bars and billets in all 
conditions of treatment and finish. 
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‘THE HIGH-SPEED INTERNAL 
BUSTION ENGINE, by Harry R. Ricardo. 
Third edition, revised by H. S. Glyde. Pub- 
lished by Blackie € Son, Ltd., London and 


COM- 


Glasgow (Inter-science 
New York). 

In a preface to this third edition of the 
second volume of his The Internal Com- 
bustion Engine, Mr. Ricardo explains that 
owing to the European war and the stren- 
uous months immediately preceding it, he 
did not have the time to undertake the 
work of revision himself, and therefore 
entrusted it to one of his assistants, H. S. 
Glyde, who has worked with him during 


Publishers, Ince., 





the 
leaned 
toward features of current practice, which 


past 17 
more 


years. The 
toward 


book has always 
fundamentals than 


undoubtedly lessened the need for exten- 
sive revision. Mr. Glyde in a Foreword 
states that he endeavored to retain as 


much of the original text as possible, but 
to eliminate material which had lost timely 
interest. However, the chapter on High- 
Speed Diesel Engines, which concludes the 
volume, was entirely rewritten. That this 
should have been necessary can be readily 
understood, since the last previous edition 
appeared in 1931, at which time the high- 
speed Diesel was still in its infancy. 

A relatively large amougt of space is 
devoted to the subjects of fuels and com- 
bustion phenomena, in which fields the au- 
thor has done outstanding research work. 
In a chapter entitled, “Distribution of Heat 
in a High-Speed Four-Cycle Engine,” the 





ONLY A 3 PAGE 









CATALOG, BUT FULL 
OF PROFITABLE IDEAS 


e You can get increased production 
from duplicating your present stand- 
ard equipment, but here’s a better way 
to do more with fewer machines. 






















PAGE ONE 


Experienced men, famil- 
iar with processing and 
cost saving methods, an- 
alyze your problem from 
the start. Objective: to 
get the most done with a 
minimum of cost. 











PAGE TWO 


Experienced men, famil- 
iar with machine design 
as it fits into processing 
methods and detailed 
machine design, create 
the preliminary and final 
machine design. 


A PAGE IN 
POINT... 


@ This “one-lunger” gets seven oper- 
ations in 33 seconds. The operations 
are: Rough, semi, and finish the main 
bore . . . hollow-mill, face, and drill 
four holes on the joint face, and drill 
three holes on the manifold pad. Three 


















standard machines could have handled 

















PAGE THREE 


Experienced men, famil- 
iar with building ma- 
chines, manufacture and 
assemble the final ma- 
chine and put it into 
profitable production in 
your plant. 





the job, but in about one-third produc- 
tion—meaning nine operators for equiv- 
alent production. 

The machine we furnished is our 912 
. . . Standard, except for tooling and 
fixtures. That means you can get the 
features of standard machines in spe- 





cial machines that do more for less. 













\ ROCKFORD 


We've done a lot of this type of ma- 


chine designing for low, and high production manufacturing . . . will 
be glad to work with you on your knotty production jobs. More proof 
of the success of this type of machine building is in our 3 Point Design 
bulletins ... write for your copies. 


W. F. AND JOHN BARNES 


) - . «ss ILLINOIS 

DESIGNERS AND BUILDERS OF DRILLING, BORING, 

TAPPING, MILLING, AND HONING MACHINES TO 
SUIT YOUR PARTS — YOUR PRODUCTION. 
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temperature and pressures at the beginning 
and énd of each of the four strokes are 
calculated for the case of a gasoline engine 
of 80 cu. in. cylinder displacement, operat- 
ing with a compression ratio of 5, under 
full throttle, at 2000 r.p.m. 

One chapter is devoted to Lubrication 
and Bearing Wear; then there are four 
chapters on details of design, one of these 
dealing with Valves and Valve Gear and 
another with Piston Design. The last 
three chapters are devoted to specific types 
of engines, viz., Engines for Road Vehicles ; 
High-Speed, Heavy-Duty Engines for 
Tanks, and High-Speed Diesel Engines. 

The authoritative character of this book 
has long been established and it needs .no 
further recommendation. 


THE AUTOMOBILE INDUSTRY—THE 
COMING OF AGE OF CAPITALISM’S 
FAVORITE CHILD. By E. D. Kennedy. 
Published by Reynal & Hitchcock, New 
York. 

This is a very readable and well docu- 
mented work dealing with the history of 
the automobile industry chiefly from the 
sales and financial aspects. It traces the 
histories of the various large firms in the 
industry and comments interestingly on 
individuals and events which shaped them. 
Not quite up to the standard of accuracy 
of the work as a whole is the first chap- 
ter—The Horseless Carriage, 1890-1900. 
Here the author seems to have relied for 
his information to a considerable extent 
upon the recollections of one individual 
who played a part in the early develop- 





ment. It is rather surprising that so little 
is said regarding the steam car. The 
Locomobile steamer, developed by the 
Stanley brothers, was really America’s 


first quantity-produced car, as it was made 
by the thousands during the period 1990- 
1902. The Oldsmobile which the author 
credits with having been the first, suc- 
ceeded and really drove out the light 
steamer. These criticisms are restricted to 
the first chapter dealing with the begin- 
nings of the automobile industry in this 
country. 


PROCEEDINGS OF THE TWENTIETH 
ANNUAL MEETING OF THE HIGHWAY 
RESEARCH BOARD, edited by Roy W. 
Crum, Director. Published by the Division 
of Engineering and Industrial Research of 
the National Research Council, 
ton, D. C. 


While most of the papers presented at 
this meeting deal with technical problems 
of highway design, construction and main- 
tenance, some of them are of direct in- 
terest to the automobile industry. Among 
these is a paper on the Problem of Park- 
ing Facilities by Thomas H. McDonald, 
Commissioner of Public Roads Administra- 
tion. Various suggestions are made in this 
paper with the object of relieving conges- 
tion in city streets and reducing 
motor vehicle owners. It is suggested that 
municipal governments might encourage 
private operators of parking lots by elimi- 
nating license fees on such lots, by lower- 
ing assessments on land used for parking, 


Washing- 


costs to 


or by the abatement of taxes on such 
property. Cities also might assist private 
enterprise by furnishing adequate street 


approaches, by enforcing street-parking re- 
strictions, by leasing public lands’ to 
private operators, and by planning 
most desirable locations and designs for 
future parking facilities. The success and 
growth of public parking accommodations 
suggest further development of public 
ownership and operation, and the passage 
of the necessary legislation. State govern- 
ments might contribute to a solution by 
permitting the use of revenue bonds for 
parking facilities and the servicing of these 
with shares of state motor-vehicle revenues 


} 
the 


at present being made available for 
municipal streets. The Federal Govern- 
ment might assist in furnishing land by 


RFC loans or the demolition of condemned 
buildings through WPA, and by 
(Turn to page 62, please) 


sponsor- 
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Look over her shoulder — 


This little lady next to the window, 
like her mother, is a passenger in 
one of your cars. She trusts that car 
to get her to her destination enjoy- 
ably and safely. 

Clear, spacious windows of 
Libbey-Owens-Ford Hi-Test Safety 
Plate Glass help accomplish that 
mission. This laminated glass. ..two 
lights of polished plate glass bonded 





— © geal 


together by a strong, tough, trans- 
parent plastic... makes her journey 
safer. Its clear vision adds to her 
enjoyment of it. 

L-O-F Hi-Test Safety Plate, the glass 
with the good looks, is helping sell 
new cars. Its use for side windows 
as well as windshields by many 1941 
cars is proof of the industry's high 
regard for this clearer vision glass. 


“as LIBBEY: OWENS - FORD 


HI-TEST SAFETY PLATE GLASS 
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BOOKS 


(Continued from page 60) 


ing adequate surveys and planning of 
parking needs. 

In a paper on Safe Speeds on Curves 
Rk. A. Moyer and D. S. Berry state that 


so far 25 states have adopted the plan of 


marking road curves with the maximum 
safe speeds. The ball bank indicator is 
used to determine the maximum = safe 


speed which is taken to be 
ball bank angle of 10 deg. 


that giving a 


Effects of highway lighting on driver 
behavior are discussed in a paper by W. P. 
Walker. Interesting information on de- 


celeration distances for high-speed vehicles 
is contained in a paper by Ernest E. Wil- 
son, director of the General Motors prov- 
ing Ground. 











J. W. Colgan, formerly manager of 
Handy & Harman of Canada Ltd., Toronto, 
has been made sales manager of the parent 
company in New York City. 

Charles E. Sorenson and A. M. Wibel 
have been elected vice-presidents and di- 
rectors of the Ford Motor Co. P. E. Mar- 
tin has resigned as vice-president to take 
a year’s leave of absence to recuperate 
from a recent illness. 

Philip N. Cooke, sales manager of Norton 
Co. of Canada Ltd., Ontario, has been ap- 
pointed resident manager, succeeding Rob- 
ert C. Douglas, who died may 29. D. M. 
Chisholm of the Canadian sales organiza- 
tion succeeds Mr. Cooke as sales manager. 
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[—°s your plant build things that need springs — 
like bells or shells, locks or clocks, motor cars or 
motor controls? Does your organization suffer fever 
(or chills) because of springs—or your spring source? 

Does that happen? Well it needn’t, for Accurate 
can be your assurance against it. We make springs 
for bombs, that work just once, and springs that give 
satisfaction for millions of operations in every-day 
slam bang service. In every industry you will find 
Accurate springs, because they are good springs, and 
Accurate is a good source. 


What do you use springs for? Why not put your 
spring problems up to Accvsate? You'll like the qual- 
ity and service here — and the spirit of cooperation. 


SPRING 
nd ANDBOOK 
Full of valuable 
data. Write for 
your free copy 
today! 


SPRINGS 
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Springs 
ACCURATE SPRING MFG. CO. 


WIREFORMS * 





Chicago, 
STAMPINGS 


3811 West Lake S#. 
lilinois 
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W. A. Fletcher has been named district 
sales manager for the Western Division of 
KE. F. Houghton & Co.; he was recently 
head of their Government Products Div. 

Worthington Pump and Machinery Corp. 
has appointed Carleton Reynell as general 
manager of purchases and traffic, Frederic 
W. Thomas as assistant general manager 
of purchases, and Dean K. Chadbourne as 
assistant general manager of traffic. 

Harry D. Kellog, Link-Belt, Chicago, 
treasurer and assistant secretary, has been 
elected secretary, retaining his post as 
treasurer, to succeed F. V. MacArthur, re- 
tired after 50 years with the company. 
Melbourne P. Anderson, general account- 


ant, has been appointed assistant trea- 
surer. Henry C. Oakes, statistician, has 
been made assistant secretary. Frank H. 
Brandt, accountant at the company’s 
Pershing Road Chicago Works, has been 
appointed general auditor. 

J. Griffith Boardman, president of J. G. 
Loardman & Co., Philadelphia, has been 


elected a director of 


cal Corp. 


Brewster Aeronauti- 


Edmund R. Walker has been promoted 
to assistant general manager of Fedders 
Mfg. Co. He formerly was manager of 


the air conditioning division. 

Thomas O. Warfield has been 
eastern sales manager of United Motors 
Service; this position was formerly held 
by L. W. Martin, who recently was made 
general sales manager. 


appointed 


M. J. Tennes, Jr., president of Shafer 
Bearing Corp., has entered active service 
as captain in the U. S. Army Air Force. 


During the absence of Captain Tennes, the 


management of the Shafer Bearing Corp. 
will be under the direction of John F. 
Ditzell, vice-president and general man- 
ager. 

Bliss & Laughlin, Inc., announces the 
appointment of J. Earl Romer as district 


manager of the Cleveland office, succeeding 
A. W. Schultz, resigned. 

Thomas F. Troxell has been elected 
treasurer and director of Copperweld Steel 
Co. 

Sidney D. Williams, formerly vice-presi- 
dent in charge of steel sales, has 
made executive vice-president in 
of the Warren, Ohio, division. William 
B. Kiee, Jr., assistant secretary, has also 
been made assistant to the executive vice- 
president. 

Edwin Fisher has resigned from _ the 
Cadillac Motor Car Co. to join Progressive 
Welder Co., where he will assist in the 
development of sales in the middle West- 
ern area. 

Carl F. Lozon, former general 
tendent of Chrysler’s Jefferson Ave. Divi- 
sion in Detroit, has been appointed chief 
of a new Bell Aircraft Corp. ordnance di- 
vision, Buffale, which has contracts for 
manufacturing machine gun adapters and 
mounts. During the World War I, Mr. 
Lozon was superintendent of the Buick 
plant making Liberty airplane engines. 

Thomas J. O’Rourke, former vice-presi- 
dent of the Pierce-Arrow Motor Car Co. in 
charge of sales, has been appointed 


been 
charge 


superin- 


man- 
ager of the Buffalo OPM office. Mr. 
O’Rourke was associated with Pierce- 


Arrow for 30 years. 
Henry L. Clark has been named general 


manager of the Southern California Divi- 
sion of General Motors, succeeding Ray- 


mond J. Wilkins, who will become a mem- 
ber of the labor relations staff in Detroit. 
Russell G. Davis has been appointed 
manager of the Chicago Commercial Gear 
Plant of Foote Gear & Machine 
Corp. 
Daniel 


3ros. 


M. Watts, 
eral manager of Bendix Aviation Corp., 
has been named factory manager of the 
Kaydon Engineering Corp., Muskegon, Mich. 


former assistant gen- 


Archie A. Morris is the new Southern 
California representative for McKenna 
Metals Co., Latrobe, Pa. 

K. D. Smith, for the past nine years 


technical superintendent of the tire division 
ot B. F. Goodrich Co., Akron, has been 
named assistant to T. G. Graham, vice- 
president in charge of factory operations. 
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2000-TON 
TURRET 
PRESS 
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ASTER and niore accurate forming of sheet metal parts is possible with this 
Birdsboro press because of its Two-Stage pressing speed and its Non-Jar turret 
indexing. 


With the Two-Stage pressing speed, the ram performs most of the draw at high speed 
and then does the final or ironing operation at slower speed and maximum pressure. Thus 
maximum efficiency and production is obtained from the smallest possible power unit. 


The Non-Jar turret indexing provides smooth acceleration and deceleration of the ro- 
tating table, eliminating jar-caused shifting of the work on the dies. As a result, rejected 
work is reduced to a minimum. 


Like so many Birdsboro presses, this press was built to meet the demands of National 
Defense. When the emergency is over, it will be equally suited to economical produc- 
tion of domestic products. 


BIRDSBORO STEEL FOUNDRY AND MACHINE COMPANY 
Plants at Birdsboro and Reading, Pa. 


BIRDSBORG 


LIS V VSS 


BUILDERS OF: HYDRAULIC PRESSES . ROLLS . MILL EQUIPMENT . SPECIAL MACHINERY . CRUSHING MACHINERY 
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New Magnesium Foundry 


A new company, known as Light 
Metals, Inc., has established a Mag- 
nesium alloy foundry at Indianapolis. 
The company is a licensee of the Dow 
Metal Co. and will produce castings in 
accordance with A.S.T.M., Navy and 
Army specifications. 


N.I.A.A. to Toronto 


The 19th annual conference of the 
National Industrial Advertisers Asso- 
ciation, Inc., will go to Canada for the 
first time this year and will be held at 
the Royal York Hotel, Toronto, Sept. 







lf you're at wit's end on how to speed Defense 
production, use "Asco'' Shaped Diamond Tools 
for your turning, boring and drilling operations 

. and immediately produce more work per ma- 
Diamonds—the hardest substance known 
—far surpass all tool steels for speedy, accurate, 
durable cutting qualities on toughest steels, al- 
loys, comnositions and abrasive materials. 'Asco" 


chine. 


Diamond Tools cut to close tolerances—stay on 
the job much longer—produce a superior finish 
Send 


blueprints of snecial shaned tools for quotation. 


which often saves polishing and grinding. 







TYPICAL SHAPED TOOLS 


LANDIS NIB 
NORTON NIB 
CINCINNATI NIB 


DRESSING TOOLS, SHAPED TOOLS, 


24 STATE STREET - 





17 to 19. A special feature will be the 
inclusion of a large exhibit of machine 
guns, bombs, anti-aircraft and anti- 
tank guns and other products of the 
Canadian war effort. 


Fred Fisher Dies; Was 
Co-Founder of Body Co. 


Fred J. Fisher, oldest of the seven 
Fisher brothers and co-founder of the 
Fisher Body Corp., died in the Henry 
Ford Hospital, Detroit, on July 14. Mr. 
Fisher had been in the hospital for sev- 
weeks following a_ heart 


eral attack. 





TODAY'S 
ANSWER 


"ASCO" 
DIAMOND 
TOOLS 


IMMEDIATE SHIPMENT 
ON ALL DIAMOND TOOLS 
AND RESETTING 


For more than 30 years 
Anton Smit & Co., Inc., has 
specialized in industrial dia- 
monds. In addition to tools, 
large stocks of Bortz, Car- 
bons, Ballas, Cleaved or Nat- 
ural Points, Crushing Boart, 
Splint, Powder, etc., are al- 
ways on hand. Write for il- 
lustrated folder. 


DRAWING DIES, CORE BITS, PHONO POINTS, ETC. 


ANTON SMIT & CO., INC. 


- NEW YORK, N. Y. 


TELEPHONE: BOWLING GREEN 9-0616 
IMPORTERS OF INDUSTFIAL DIAMONDS—BORTZ, CARBONS AND BALLAS. 





MANUFACTURERS OF ALL KINDS OF DIAMOND TOOLS. 
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At his bedside when death came were 
Mrs. Fisher and all six of his brothers. 

As a boy Mr. Fisher worked in his 
father’s blacksmith and carriage shop 
in Norwalk, Ohio. Each year he spent 
several months in Detroit and at 24 he 
obtained a job with the Wilson Car- 
riage Works in that city. In 1907 he 
became its general manager and one 
year later he and his brothers founded 
the Fisher Body Co. After the first 


year, the new company obtained an 
order for 150 bodies from Cadillac 


Motor Co. and from that time on the 
company never lost its position of lead- 
ership in the industry. 


Allegheny Ludlum Expands 
High Alloy Steel Output 


With one new 35-ton electric melting 
furnace already in operation and an- 
other due to arrive soon, the Bracken- 
ridge, Pa., plant of the Allegheny Lud- 
lum Steel Corp., Pittsburgh, is prepar- 
ing to contribute to the needed increase 
in the nation’s productive capacity of 
special, or “high-alloy” steels. The two 
large furnaces are to be housed in a 
new mill building now rising rapidly 
at one end of the main plant. 

The increased melting capacity at 
Brackenridge is a part of Allegheny 
Ludlum’s $4,650,000 general expansion 
program, and in itself will increase the 
company’s production of special steels 
by approximately 50,000 tons annually. 
Expansion of other production facilities 
have already lifted the company’s cur- 
rent output to a rate four times that of 
only two years ago. 





Schostal 


Black-Out Light 


Every German ear is said to carry this 
new type black-out lamp which gives a 
unified beam approximately 40 meters 


| long. Light is reflected by a specially 
constructed mirror which breaks the 
light into numerous parts. The hood 


completely shields the beam from the 
air. 
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Service ... that helps speed the 
American Eagle! 


The wheels of American industry turn faster and faster, to bring 
nearer and nearer the goal of mighty power and impregnable de- 
fense so essential to our nation today. Our experience and efficiency 
are lending might to this tremendous program of preparedness, but 
we also pledge our resources to the continuing attention of large 
and small regular customers alike, on any production demands 
the future may bring to America’s great automotive industry. 


Spicer Manufacturing Corporation * Toledo, Ohio 


38 YEARS OF 


Spicer 


eee — Reiiiane 
SALISBURY SPICER 

FRONT and REAR i . UNIVERSAL 
AXLES it. ‘JOINTS 
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AMA Issues Study 


on Automobile Use 

Necessity use of private passenger 
cars accounts for 274 billion passenger- 
miles a year compared with only 26.8 
billion passenger-miles on electric rail- 
ways, 23.7 billion on steam railways and 


21 billion on buses. This was one of 
many interesting estimates compiled by 
the Automobile Manufactures Associa- 
tion and incorporated in a booklet, “A 
Factual Survey of Automobile Usage.” 

In cities up to 500,000 population as 
many as 70 per cent of the people en- 


tering the business section do so in pri- 
vate automobiles, the survey also show- 
ed, and it was discovered that 2100 
American communities with popula- 
tions over 2500 had no mass transporta- 
tion system whatsoever. Their combined 
population is nearly 12,000,000 people. 
Much of the material gathered has 
been used by the AMA in a report to 
the House Ways and Means Committee 
to show the adverse effect of proposed 
increases in automobile taxation, par- 


ticularly with regard to the defense 
worker whose new occupation often 


necessitates longer drives to work. 















































































ONLY LAPPING As Strom Does It 
CAN PRODUCE SUCH PRECISION 


Strom Steel Balls possess a degree of surface 


smoothness and sphericity that has never been 


equalled in any other regular grade of ball. 


Such 


precision is exclusive with Strom because it can be 
attained only through a series of lapping operations 
such as are standard practice in the Strom plant. 


Physical soundness, correct hardness, size accuracy 
and sphericity are guaranteed in all Strom Balls. 


Other types of balls—stainless steel, monel, brass 


and bronze, are also available in all standard sizes. 
Write for complete details. 


{ro 


STEEL BALL CO. 


1850 So. 344th Avenue. Cicero, Hh 


The largest independent and exclusive Metal Ball Manufacturer 
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Rubber Consumption | 
Increases During June 


Rubber consumption continued 
record breaking pace in this country 
during June when 84,912 long tons were 
used, or 19 per cent above May and 77.5 
per cent over June, 1940. 

Gross imports for June totaled 65,095 
long tons, according to the Department 
of Commerce. This represents a de- 
crease of 35.8 per cent below May, but 
is 20.8 per cent over June, 1940. Total 
domestic stocks at the end of June, in- 
cluding Government reserves, totaled 
339,108 long tons. This is 5.6 per cent 
below May, but is more than double the 
stocks estimated for June 30, 1940. 

Stocks in the hands of the U. S. Gov- 
ernment June 30, were 206,003 long 
tons, an increase of 10.3 per cent over 
May of this year. Stocks afloat for 
United States ports on June 30 were 
the highest yet reported, 175,499 long 
tons. 

Reclaimed rubber consumption dur- 
ing June totaled 22,559 long tons; pro- 
duction, 23,790 long tons; and stocks 
on hand June 30—36,265 long tons. 


its 


Hudson First to 
Display 1942 Models 


Hudson was the first manufacturer to 
display its 1942 models, doing so at a 
meeting of distributors in Detroit late 
in July. While presenting the new 
models, A. E. Barit, Hudson president, 
called attention to the company’s $70,- 
600,000 defense order and said that al- 
though automobile production wi!l be 
restricted, traditional high standards 
would be maintained. 

The new cars feature minor mechani- 
cal refinements, longer and lower bodies, 
new front end styling and new up- 
holstery fabrics. 


James McNair Buick 


James McNair Buick, vice-president 
and director of the American Car and 
Foundry Co., until his retirement in 
1925, died July 26 in New York City. 
Mr. Buick was a cousin of the late 
David D. Buick, founder of the Buick 
Motor Corp. 


Goodyear Plant in Arizona 


A Goodyear subsidiary shortly will 
erect a large plant for the manufacture 
of airplane parts at Litchfield Park, 
Ariz., 15 miles west of Phoenix. The 
investment is expected to be upwards 
of $500,000, exclusive of equipment. 


Vascoloy-Ramet Office 


Vascoloy-Ramet Corp., North Chi- 
cago, Ill., has opened a district sales 
engineering office at 50 Church Street. 
New York. Eugene Roth is in charge, 
assisted by Alvan Carver, Harry J. 
Chase and Standish Rowe. The com- 
pany’s Eastern sales were formerly 
handled from its Jersey City plant. 
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TURNING, AND CHAMFERING 
FT ENGINE CRANKCASE SPACER 
<ELL-O PRECISION BORING 


MACHINE 


i GRINDING AIRCRAFT ENGINE 
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GRINDER 
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THREAD GRINDER 


1200 OAKMAN BOULEVARD 


Detroit, Michigan, U.S.A. 
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“The machine on which x 
have found vata ‘Oildag’ 


to work so efficiently is a | 


special multi-slide meilidie | 


Ir 


embodying a high speed | 


knuckle joint action, de- | 


livering a blow of approxi- 


mately sixteen tons one 


hundred times per minute. | 


We are using SAE 30 


motor oil mixed with ‘Oil- F 





dag’ and we believe the 


reason for its success ts | 


that this mixture gets to 


the working surface more | 


quickly than any other oil 


made for high pressure | 


Wee. gs 











There are hundreds 6f in- 


€. _| dustrial applications of 


“dag” colloidal graphite, 


| dispersed in various liquids, 


_in addition to the example 
| of “shock lubrication” by 
this eastern manufacturer. 


Major oil companies now 


; 
; 
; 
g 


4} supply lubricants contain- 


iing “dag” brand colloidal 


| graphite. A request on 


- your letterhead will bring 


| Bulletin 92T “Colloidal 
Graphite Lubricants.” 


AC 4 BS OF 
COLL@M IDS 
CORPORATION 
PORT HURON, MICHIGAN 





‘dag’ and “‘Oildag’’ are registered trad& marks of the Acheson Colloids Corporation. ) 
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Peru on the 
Move 


Just before Peru 
and Ecuador be- 
gan arguing the 
source of the first 
shot in recent 
border disputes, 
the Peruvian 
army staged a 
special review for 
the president. 
Among other 
equipment on 
parade was this 
modern tractor. 
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Change-Over 
(Continued from page 44) 


tion in one of the Detroit district 
plants for a few days recently. 

Announcement by the Office of Pro- 
duction Management that it had ap- 
proved an increase in pig iron capacity 
by 6,508,950 tons and was “exploring” 
the possibility of increasing steel ingot 
capacity by 15,000,000 tons a year was 
interpreted in the steel market as in- 
dicating definite acceptance by the de- 
fense authorities of a program of ca- 
pacity expansion, which some _ stee] 
producers declare is unnecessary. At 
the same time OPM looked into the al- 
loy and tool steel situation, characteriz- 
ing the supply of both as tight. 

The full effect of OPM’s policy of 
withholding from consumers with heavy 
stockpiles additional supplies until re- 
serves have been brought down, will be 
some time in making itself felt, but 
eventually more even distribution and 
lessened pressure on producers are ex- 
pected to result, especially so in the 
case of pig iron, which lends. itself 
readily to stocking. 

Trading in copper futures on the 
New York Commodity Exchange has 
been suspended. Some 500,000 tons of 
Chilean copper are reported to be 
awaiting shipment to the United States. 
Unless more cargo vessels for the 
transportation of copper from South 
America are made available soon, a se- 
rious shortage in the supply is feared. 
Announcement of ceiling prices for 
brass mill scrap by Leon Henderson, 
O.P.A.C.S. Administrator, marks fur- 
ther extension of Government control 
of the copper market, which had been 
expecting regulations for the distribu- 
tion of both domestic and foreign metal 
before this. 

Renewed tension in the Far East as 
the result of Japan’s designs on French 
Indo-China, caused much uneasiness in 
the tin market. Prices had been mov- 
ing lower, but political and naval de- 
velopments changed this tendency. Re- 
cent arrivals of Straits tin had been 
reassuring. 

Announcement of plans for aug- 
menting the output of magnesium was 
received with considerable interest in 
the trade. 
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Flame hardening the shaft. Only the ends require hardening to resist wear on the bearing spots. 






























General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


This manufacturer's problem 
was to increase the service life 
of a shaft without raising the 
cost of manufacture. Original- 
ly, a softer shaft was used. It 
was heat treated, then ground 
to fit inner races which were 
inserted at each end for bear- 
ings. ‘‘Now,”’ he says, ‘thanks 
to Airco Flame Hardening sep- 
arate inner races are unneces- 
sary. No longer are expensive 
heat treating and grinding op- 
erations needed. The wearing 
qualities of the product are 
vastly improved—yet it costs 
less to build.”’ 

Numerous other hardening 
applications are helping Amer- 
ica build better defense prod- 
ucts faster. Representatives of 
the Airco Applied Engineering 
Department will be glad to as- 
sist you in the proper applica- 
tion of flame hardening to your 
individual problem. 
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OPM Issues Ruling 
on Cutting Tools 


A general preference restriction to 
prevent manufacturers and distributors 
from accepting an order for cutting 
tools, which does not bear a preference 
rating of A-10 or higher, has been is- 
sued by the OPM priorities division. 
However, it is not effective if all defense 
orders on hand have been met. 

The preference order, whose issuance 
was prompted by an increasing short- 
age of cutting tools, defines cutting tools 
as including: Special drills of all types, 
oil tube and oil hole drills of all types 

























PRECISION | 
Dol THERMOSTATS 


The Dole Line of Automotive 
Thermostats includes models 
) for motor block and hose line 

installation... both Poppet and 
Butterfly Types . . . with and without nipples 
for hot water heater connection. All models 
assure reliable automatic control of engine 
temperature under varying road, load, and 
weather conditions... 
leak, seepage and wear. 


THERMOSTATIC BI-METAL 


Dole Thermostatic Bi-Metal ... made to ex- 
acting specifications by time-tried proce- 
dures that assure complete uniformity of 
quality...can be purchased in (1) Sheets up 
to 14 inches wide; (2) Strips any width; (3) 
Coils, as long as 1000 feet; (4) in diversified 
fabricated parts such as spiral or helical 
coils, hairpin or U-shapes, flat strips, etc. 


Dole FITTINGS 


and Special Parts 


Compression couplings for all 

tubing connections and a com- 

plete assortment of water line 

and hose parts for automobile 

hot water heaters... all built and factory : 

tested to withstand severe vibration and 4 

strain. Also special brass parts 

from customer’s blueprints... to 
his specifications. 


THE DOLE VALVE COMPANY 
1901-1941 Carroll Ave., Chicago, Ill. 
Detroit Office: 6432 Cass Ave. 


DOLE 


and sizes, special -reamers, counter- 
sinks, counterbores, special milling 
cutters, of all sizes and types, kobs of 
all sizes and types, high speed taps, 
special taps, high speed chasers for 
self-opening die heads, high speed 
chasers for collapsing taps, and ma- 
chine broaches. 


GM’s Quarterly Report 


General Motors quarterly income 
statement reports a net income after 
provision for all taxes of $53,579,568 
for the three months ended June 30. 
This compares with a net profit of $46,- 
546,999 in the same period a year ago. 





are proof against 





THERMOSTATS 
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Total sales to dealers including over- 
seas shipments amounted to 732,314 
cars and trucks or an increase of 33.2 
per cent over the 549,605 sold during 
the second quarter of 1940. 

During the quarter just completed 
there was an average of 318,726 em- 
ployes on the corporation’s books com- 
pared with 245,338 during the same 
period of 1940. This was an increase 
of 29.9 per cent. 


Improved Fuel System 
Eliminates Vapor Lock 


An aircraft engine fuel system which 
is said to eliminate the danger of vapor 
lock caused by the boiling of gasoline 
has been designed by the National Bu- 
reau of Standards. Tests by the ser- 


| vices and the industry pointed to the 


pump in the fuel system as the most 
likely cause of gasoline boiling. It was 
found that by placing a second pump in 


| a position where it could move the fuel 


with the least suction, the hazard was 
measurably reduced. By measuring the 


| resistance to flow of each valve and fit- 
| tings, 
| come close to determining the rate of 


experts found that they could 


flow for the system as a whole, which 


' enabled them to make improvements. 


The Bureau said that while the vapor 
problem had not been entirely 
solved, more dependable operation would 
result from the recommended changes. 


August W. Sidell 


August W. Sidell, retired demonstra- 
tor for Gisholt Machine Co., Madison, 
Wis., died June 30 at the age of 76. 
He was one of the company’s oldest 
representatives having joined the or- 
ganization prior to 1904. 





A Military Transport Wagon 


The Austrian Military Technical 
Committee has, we learn, ordered a 
specially designed military transport 
wagon of the Austrian Daimler Motor 
Company, of Vienna. It is to have a 
10 horse power motor, though the load 
the wagon will be expected to carry 
will not exceed that usually drawn by 
a 6 horse power motor. Special atten- 
tion has been paid to obtaining a low 
regular rate of speed, so that the wagon 
shall be capable of moving with the 


| troops when progress is slow and not 
| have to stop for the troops to catzh up. 


It will have four rates of speed, and 
the lowest of these will be rather under 
one mile an hour. It will carry benzine 
sufficient for a twelve hours’ run. The 
width of its track will be the same as 
that of a field gun, about 5 feet. The 


| motor will be adapted for use as a sta- 


tionary engine, and will be used, among 


| other purposes, in the working of dyna- 


mos for the generating of electricity 
for searchlights. 


From The Horseless Age, August 21, 1901 
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SAFETY IN THE AIR 


Here is the world’s safest airplane, the Autogiro. Its 
unique ‘“‘rotor’’ permits it to land ‘‘on a dime,” or take 
off with a vertical jump. And all at almost walking 
speed. There is no other plane like it. 

The supporting members for the horizontal lifting 
rotor are made of alloy cast steel. 

There is a sound reason for this choice. Alloy steel 
castings provide the ideal combination of great strength 
without extra weight, with economical manufacture as 
a worth-while by-product. 

Steel castings will make this combination available 
for your product, whatever you manufacture, with 


FOLLOW THE EXAMPLE OF THE AIRPLANE BUILDER — MODERNIZE YOUR PRODUCT WITH 


WITH STEEL CASTINGS 


WHERE LIFE DEPENDS ON STRENGTH... 





these important additions; easy machining, perfect 
alignment, rigidity, resistance to fatigue, simplified as- 
sembly through combining parts, and a wide selection 
of mechanical properties. 

No other material you can specify can give you so 
many of the inherent advantages of steel, at so eco- 
nomical a cost. Steel castings will help you build a 
better, more modern, streamlined product—often at a 
lower total cost, which means a broader market. 

For more information, see your local foundry, or 
write to Steel Founders’ Society of America, 920 
Midland Bldg., Cleveland, Ohio. 





Defense Orders 
(Continued from page 41) 


plane engine program was _ revealed 
during a recent visit of W. S. Knudsen, 
director of OPM, to Detroit. The 
Wright Whirlwind being built by Con- 
tinental develops 450 h. p. when used 
to power the 3l-ton tanks as manufac- 
tured by Chrysler, Pullman-Standard 
Car Co., American Car & Foundry Co. 
and Lima Locomotive Co. Some en- 
gines will be shipped abroad for use in 
British tanks. The model for aircraft 
develops 400 h.p. and goes into training 
planes made by Vultee Aircraft, Inc. 


AUTOMATIC FEED 


Continental expects to reach a pro- 
duction rate of approximately 30 per 
day, or 600 a month, by fall. Present 
employment of 1200 workers will have 
grown to 3500 by that time. 

At its Muskegon plant, Continental 
is making its own 250-h.p. radial engine 
for use in light 12-ton U. S. tanks and 
in training planes, automotive engines 
for %-ton Army “blitz buggies” and 
small plane engines. Continental Avia- 
tion & Engineering Co., a subsidiary, is 
working on a high horsepower engine 
for pursuit planes at its Detroit re- 
search laboratories. 

Accompanying Knudsen on his De- 
troit tour, Maj.-Gen. George H. Brett, 


“RIVET-PIERCE” 
RIVITOR 


(the new "RK" machine) 


pierces and 


rivets ... 


The previously unpierced 
work is driven down over 
the underfed rivet— 
punching a slug out of 
the work. The rivet is then 
set at the next stroke of 
the machine. 


Handles solid steel rivets 
(unannealed) of sizes up 
to .140 dia. x '/," long. 
These may be of any 
flat head type such as 
“coopers” or "tinners." 
The size mentioned 
above can be set in to- 
tal maximum work thick- 
ness of .075. 


write for particulars to 
THE TOMKINS-JOHNSON COMPANY 
613 N. Mechanic St., Jackson, Mich. 
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chief of the Army Air Corps, revealed 
that the Rolls-Royce liquid-cooled air- 
plane engine, which Packard will pro- 
duce, will be used to power a new type 
of pursuit plane developed by Curtiss. 

Allison Division of GM has received 
additional orders for $49,866,000 for 
the 1350-h.p. liquid-cooled Allison en- 
gines which the Air Corps is using to 
power its Lockheed P-38, Curtiss P-40 
and North American Apache pursuit 
planes. This brings total Allison ord- 
ers to $242,000,000. 

Ford has received a letter of intent 
for $106,000,000 for additional 2000-h.p. 
Pratt & Whitney airplane engines. 
Ford’s new aircraft apprentice school 
with a capacity of 3000 students has 
moved into the front portion of the 
new airplane engine factory at the 
Rouge. Classes are being organized in 
machine shop, assembly, disassembly, 
inspection and testing of the aircraft 
engines. 

Nash-Kelvinator has received a letter 
of intent for $15,150,744 to equip the 
plant at Lansing which was bought 
from Reo by the government to manu- 
facture Hamilton Standard propellers. 
Allis-Chalmers Mfg. Co. has purchased 
a 20-acre site on the outskirts of Mil- 
waukee where a $12,500,000 plant will 
be erected to make aircraft super- 
chargers. 

Approximately 1700 parts for Martin 
medium bombers will be manufactured 
by the Plymouth and DeSoto Division 
of Chrysler Corp. The parts will be 
used in the nose and center fuselage sec- 
tions which Chrysler Corp. will supply 
as completely assembled units to the 
Glenn L. Martin-Nebraska Co. 

One hundred millions in new orders 
for 1200 additional tanks were awarded 
during the last ten days of July with 
the largest share going to Chrysler 
Corp. for approximately 1600 28-ton 
tanks in two orders; one for $63,725,- 
000, the other for $10,781,000. Other 
tank orders totalling over $14,000,000 
went to American Car and Foundry 
Co., Berwick, Pa. 

Sterling Engine Co. of Buffalo has 
received an order for the production of 
256 12-cylinder 1200 horsepower Ad- 
miral engines for British torpedo boats. 

General Motors has been awarded a 
supplementary contract for $27,823,000 
for production of machine guns. 

Other recent national defense orders 
include $1,987,000 to White Motor Co. 
for trucks; $851,717 to Yellow Truck & 
Coach Mfg. Co. for 2%-ton trucks; 
$5,020,283 to Autocar Co. for tractor 
trucks; $1,586,000 to Mechanics Uni- 
versal Joint Division of Borg-Warner 
Corp. for fuses; $870,000 to Budd Mfg. 
Co. for shells; $502,150 to Electric 
Storage Battery Co. for battery assem- 
blies; $1,500,000 to Delco-Remy Divi- 
sion of GM, Anderson, Ind., for gen- 
erator assemblies; $524,000 to Delco- 
Remy Division, Rochester, Ind., for gun 
directors; $357,000 to Spark-Withing- 
ton Co., Jackson, Mich., for landing 
gear warning assemblies and airplane 
signal mooring kits. 
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YOU HAVE A BIG “STAKE” 


"SYer Taare 


Traffic is up. Highway accidents have increased over 
16%. That is of vital concern to manufacturers of 
Motor Trucks and Buses. 

So those who install TRu-Stop Emergency BRAKES 
on their equipment are meeting the situation by doing 
a good job of “‘selling’”’ the added safety of their prod- 
ucts. For good measure they “‘sell’’ the provable fact 
that their brake maintenance costs are less because the 
rugged, drop-forged, ventilated discs of ‘“TRU-STOPS” 
give thousands of extra miles to emergency brake linings 
—and actually prolong the life of service brakes as well. 


Today more new units are 
being delivered equipped 
with TRU-STOP Emergency 


We will be glad to discuss these possibilities with you BRAKES than at any other time. 


if you do not list TrRu-Stop Emergency BRAKES 
as standard. 


\ CABLE DIVISION * 6-235 General Motors Building, Detroit, Michigan * 630 Third Street, San Francisco 
B\ ACO Zc 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
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Mobilizing 
(Continued from page 13) 


motive industry as a whole, the remain- 
ing 10 per cent comprises principally 
the production of military trucks.” 

The total of General Motors’ defense 
deliveries up to July amounted to $209,- 
500,000, consisting mostly of Diesel 
engines, military trucks and Allison air- 
craft engines, for which basic manu- 
facturing facilities were in existence or 
were under development at the start of 
the defense program. On the basis of 
the corporation’s statistics, he predicts 
that it will be unable to get into peak 
defense production until toward the end 





Then . 
materialized, for the new saw arrived on time!* 


of 1942, which is dependent upon the 
scheduled expansion of new manufac- 
turing facilities. 

Mr. Sloan lists management, adminis- 
trative and technical, as the most im- 
portant contribution that the industry 
can give to the defense program, but 
“the productive capacity—plants, ma- 
chinery and essential equipment—must 
be created specifically for that purpose. 
These are not available except to a 
minor degree.” 

“Aside from the question of priority 
of materials, or however essential the 
objective might be,” he states, “any re- 
duction in the production of the auto- 
motive industry cannot possibly result 


— 


At Red Bank August 16 


VITAL metal cutting 

job came up and no saws 
were available. A few days 
before a new Wells had been 
ordered, but dubious of 
prompt delivery, the com- 
pany arranged to borrow a 
Wells Saw from a nearby 
manufacturer, to be trucked 
between plants night and 
morning so each could use it. 


. . this trouble, delay and confusion never 


There’s no need to wait weeks for delivery on saws. 
Fast, portable, dependable Wells Saws can still be 
delivered in an amazingly short time—thanks to 
Wells’ new factory and production facilities. Order 
your Wells Saws now for low cost metal cutting on 
production jobs, odd jobs, maintenance work. You'll 
get delivery when it’s promised! Write today. 


* Actual case record this year. 


WELLS 
MFG. CORP. 


THREE RIVERS 
MICHIGAN 
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Now Built in 3 Sizes 


No. 5—5"' dia. round 
or 5” x 10° flat. 
No. 8—8"' dia. round 


or 8"' x 16" flat. 
No. 12—12'' dia. round 
or 12"' x 16" flat. 


Also the No. 9 Upright Saws 


| regatta. 


in any measurable acceleration in the 
production of materials for national de- 
fense so far as General Motors opera- 
tions are concerned. It will in all like- 
lihood result in the temporary unem- 
ployment of large numbers of produc- 
tive workers now employed by General 
Motors. The reason is simple. The 
plants under construction by General 
Motors, essential for producing the 
things needed for defense, are only just 
beginning to reach the point when they 
can absorb materials and employ work- 
ers. And other plants are just being 
started.” 


Gold Cup Championships 


The 1941 Gold Cup speedboat cham- 
pionships will be held at Red Bank, N. 
J., on Saturday, August 16, in conjunc- 
tion with the National Sweepstakes 
When the Detroit Gold Cup 
Committee recently declined to stage 
the championships next September, 


| Horace E. Dodge, Jr., representative of 


the Dodge Brothers Dealers Associa- 
tion, to whom sponsorship for this 
year’s Gold Cup race was awarded by 
the American Power Boat Association 
last January, took advantage of an 
offer of the National Sweepstakes Re- 
gatta Association to hold the Gold Cup 
race on the Shrewsbury River at Red 
Rank. The three 30-mile heats of the 
Gold Cup race will be held on Saturday, 
as will also all heats for the 225-cu. in. 
class, which will leave these hydroplanes 
as well as the Gold Cup contestants 
free to enter the three 15-mile heats of 
the National Sweepstakes Trophy event 
to be held on Sunday afternoon. 


Machine Tool Shipments 
Reach New High 


Machine tool shipments during June 
increased to $63,400,000 as compared 
to $60,800,000 for May of this year and 


| $34,000,000 for June 1940, according to 


| the National 


Machine Tool Builders’ 
Association. The entire production of 
the industry is going to either national 
defense enterprises or to aid for Brit- 


; ain. 


Ninety-five per cent of the employes 


| in the industry are employed in com- 


panies working two or three shifts, sub- 
contracting is steadily increasing and 


| programs for training new employes 
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are in full swing. 


Buda Celebrates 60th 


The Buda Co., Harvey, Ill., recently 
celebrated its 60th anniversary. The 
company’s original order, under the 
leadership of George Chalendar, was 
railroad handears. In 1891, just 
50 years ago, the company moved to its 
present location in Harvey. In addi- 
tion to its well-known line of gasoline 
and diesel engines the company still 
makes railroad equipment. 
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An exclusive feature prepared by 
the London correspondent of AvuTo- 
MoTIvVE INpusTRIES, M. W. Bourdon. 


At the request of the Ministry 
of Supply, a joint committee repre- 
senting the National Federation of 
Vehic!e Trades and bus operators’ 
organizations has been formed to 
draw up specifications for stand- 
ard designs of single-deck and 
double-deck bus bodies for war- 
time production and use. All deal- 
ings in passenger vehicles seating 
10 or more persons must now re- 
ceive prior authorization by the 
Regional Transport Commis- 
sioners. 


CENSORED | y's 6 feet? 


Imagine anyone having to 
take care of Daddy—but 
it’s so! He needs someone 
to help him choose his food, 
spruce-up his clothes, to 
remind him gently to look 
fit and keep fit. That’s why 
thousands of wives and 
mothers say to husbands 
and sons, “For your sake 
and ours, stop at a hotel.” 





A national register is being pre- 
pared of trucks equipped for the 
salvaging and transport to repair 
shops of road vehicles damaged by 
accident or enemy action. A special 
label wil facilitate their move- 
ment, if necessary, into and 
through areas temporarily closed 
to ordinary traffic. 


AMERICAN HOTEL ASSOCIATION 














W. E. Rootes has been appointed 
deputy chairman of the Supply 
Council of the Ministry of Supply 
and will act on behalf of Lord 
Beaverbrook, the Minister of Sup- 
ply, in the latter’s absence from 
meetings of the council. His major 
task will be to speed up tank 
production. He normally controls 
the activities of 18 motor manu- 


























facturing and distributing compa- C: xs — 

nies; and also is president of the LESS WORK, TOO, FOR MOTHER — 
Society of Motor Manufacturers about traffic or transportation if Mother may be a wonderful cook, but 
and chairman of the Automobile stormbound returning from a show __ the best cooks in the world like to dine 
Export Group, the Aero Engine or event. Stay at a hotel overnight. out—and often! Give Mother a break. 


Shadow Factory Group and the 
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* * 


Motor Vehicle Maintenance Advi- 1 | 1 3 ), 
sory Committee. ' te NYS 
“4 ] 


The Ministry of War Transport 
has ceased to publish figures of the 
monthly registrations of new ve- 
hicles in Britain, but manufactur- 
ers and traders who desire to have 
them, can get them by direct ap- 
plication to either the Ministry or 
the Society of Motor Manufactur- 
ers. Their publication is, however, 
strictly prohibited, even in exclu- 
sive trade journa!'s. 








SICKNESS AT HOME? —When con. 


tagious diseases exile you from your 
home, stay at a hotel during the upset 


% * 


E. L. Payton, hitherto deputy 
chairman and financial director of 
the Austin Motor Co., has been ap- 
pointed chairman of the company 
following the death of Lord Aus- 
tin. Payton was elezted to the 
board of directors in 1922 and was 
largely responsible for the re- 
markable recovery of the Austin | 
Co. from the financial difficulties 
in which it was involved for a while 
after the post-war slump of 1920. 






The Sign of a 
Recognized Hotel 


Mane te ure BS 
for a fresh START 


stop ata HOTEL 
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Bonar you don’t need any business—now. 


Perhaps you can’t make deliveries, or you can’t get materials, or you are 


concentrating on government orders—now. 


But what about the future? 


Then—will the old customers have the same cordial feeling for your com- 
pany they had before the war? Will they remember you as quickly when 
they are ready to buy? And will the newcomers in the industry have been 
properly introduced to vou? 

A continuous schedule of advertising in AUTOMOTIVE INDUSTRIES dur- 


ing the emergency will do much toward keeping your old contacts active, 
and making the necessary new ones. 


AUTOMOTIVE INDUSTRIES 


A CHILTON Publication 
Chestnut & 56th Streets © Philadelphia, Pa. 





Automotive Industries 











